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The Maintenance of the Navy 


ECRETARY Hughes’ proposal for a 

reduction of naval armament has been 
received with universal approval. May 
that approval crystal_ize into the indorse- 
ment of an accomplished fact. 


God speed the day when we can do away 
with it altogether and look back upon the 
carrying of navies by the nations as we do 
upon the carrying of swords by our an- 
cestors. 


But so long as we keep any navy at all, 
let us keep it right. 


The Bureau of Engineering gets forty 
cents a horsepower for the repair and up- 
keep of the motive power of our fleets 
where ten years ago it got one dollar. 


And a dollar went farther in those days. 


This is not so impossible as it looks. We 
have more horsepower, so that the gross 
expenditure is not reduced in that propor- 
tion. We have units of greater capacity, re- 
quiring less attention per unit output, and 
we have improved apparatus, material and 
methods that permit us to get through with 
less repairs and overhauling per _horse- 
power. we 


The development of steam engineering is 
making posstble-many reductions in oper- 
ating costs, but-it takes money to put them 
into effect. 


In a battleship where the makeup water 
is evaporated by the use of live steam from 
the boilers, the installation of triple- or 
quadruple-effect evaporators operated with 
exhaust steam from the auxiliaries would 
save tons of fuel oi} and pay for itself inside 


of two years. But they cannot be installed 
on a parsimonious appropriation. 


Rods fair and true, metallic-packed, 
bearings carefully lined, pumps and auxili 
aries not simply in working order but in the 
pink of condition, the farthest away from 
possible breakdown, a trained personnel in 
a state of as acute readiness as is the ma- 
chinery under their charge—those are the 
kind of things that brought the “Oregon” 
around the Horn with the need of no re- 
pairs or renewals beyond four grate bars. 


But can it be done on forty per cent per 
horsepower of what was required a decade 
ago with no money for revisions that 
might make it possible? 


Let us not let the Navy get the idea that 
it is getting out of fashion and ready for the 
rummage sale. Let us not get the idea our- 
selves that the Navy will never be used and 
should be allowed to die off with as little 
expense as possible. We hope that we shall 
never send another ship upon any other 
than a friendly mission; we hope that we 
shall never fire another gun except in prac- 
tice or salute; we hope that the day will 
come when the picture of a battleship will 
be as curious as that of a Roman galley. 
We are going to try our best to realize this 
hope. But until we are sure that the rest of 
the world is of the same mind and the 
national brigands and 
pirates dead or re- 
formed, we shall have 
to keep our powder 
dry and some shot in 
the locker. 
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Distilled Water for Boiler Feed at 
River Rouge Plant 





An elaborate two-effect high-heat-level evap- 
orator system furnishes distilled makeup to an 
amount up to 25 per cent of the boiler feed. 
Through a ring header system water is fed to 
the sealed-off section in the lower drum of each 
boiler element. Water from this section must 
pass up through the four last rows of tubes in 
the third pass before entering the general circu- 
lation. 





the mechanical equipment of the new River Rouge 

plant of the Ford Motor Co., with the exception 
of the boiler-feed system, which will be the subject of 
the present article. As the raw water available from 
tiver Rouge contains considerable suspended and scale- 
forming matter, the engineering staff of the Ford 
company decided to install an elaborate high-pressure 
evaporator system, which in the early stages of the 
plant would supply distilled makeup to an amount 


Il: RECENT articles a general outline was given of 
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approximating 25 per cent of the boiler feed, and 
later on, when the eight-boiler plant is complete and 
the mechanical load is relatively larger, about 15 per 
cent of the water going to the boilers. This large 
amount of makeup, about five times the usual require- 
ment of large central stations, was necessary because 
of the use of large quantities of steam for process 
work, the nature of which prohibited the return of 
condensation to the power plant. The factors influenc- 
ing the decision were the nature of the water, the 
quantity of makeup required, the high load factor on 
the boiler plant and the importance of maintaining 
uninterrupted service with the normal operation aver- 
aging 250 per cent of boiler rating and on peaks run- 
ning up to 400 per cent of the nominal capacity. Return 
on the investment was anticipated from the elimina- 
tion of troubles attributable to impure makeup water, 
such as scale, foaming and frequent blowing down of 
the boilers. Indirectly, the system was expected to be 
a contributing factor toward preventing shutdowns, the 
enormous size of the boilers making it costly to shut 
down for cleaning and maintaining high efficiency. 


on, 





ee — nf 
s * NS REE 
SS > 
€ =A, * 
; oe a x 
| ~~ 
. SS Fs: 
4 
FIG. 1. TWO-EFFECT EVAPORATOR SYSTEM IN ITS PRESENT STATE OF COMPLE’11LON 
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Before describing the character of evaporator appa- 
ratus as applied to the new blast-furnace installation, 
a few explanatory remarks may be of some assistance. 
The usual arrangement of incorporating evaporators is 
somewhat along the lines of a live-steam heater, as 
follows: Boiler steam is used as the heating means in 
the evaporator coils. The impure raw water is fed into 
the evaporator shell. In this shell pure vapor is 
produced and sent to the boiler-feed heater. The 
evaporator coil drains similarly are returned to the 
boiler-feed heater or directly to the boiler, as may be 
desired. So it will be noticed that in the process of 
evaporation, distilled makeup in a measure may be said 
to be the byproduct of a live-steam boiler-feed heater. 
Conversely, it will be seen that considering the system 
purely as an evaporator system, the over-all thermal 
efficiency is high, inasmuch as substantially all the heat 
devoted to evaporation is returned to the boiler system. 


TWOoO-EFFECT HIGH-HEAT-LEVEL SYSTEM 


At the plant under discussion the installation is 
known as a two-effect high-heat-level system. In its 
present stage of completion it is shown in Fig. 1, con- 
sisting of nine first-effect and nine second-effect evap- 
‘orators, with the accompanying heater and condenser 
equipment. Fig. 2 shows the layout of the system as 
planned for the eight boilers, the addition required 
being five more sets of evaporators indicated as future 
units by the dotted outlines in the drawing. Opera- 
tion of the system may be traced more readily from 
the diagram of the system given in Fig. 3, which is 
based on the following early power-plant conditions: 
Boiler evaporation, 284,600 lb. net per hour; boiler 
steam, 200 lb. gage, 200 deg. of superheat; turbine 
condensate, 200,400 lb. per hour at 90 deg. F.; auxiliary 
exhaust steam, 4,200 lb. per hour at atmospheric pres- 
sure; distilled makeup, 80,000 lb. per hour net; raw 
water.from River Rouge, 80 deg. F. maximum. 

As the output of the plant is later increased to full 
capacity, the various quantities listed will increase in 
substantially the proportions shown, at which time the 
distilled makeup will be in the region of 150,000 lb. 
an hour. It will be noticed from the figures that the 
boiler makeup is approximately 28 per cent of the boiler 
evaporation, due, as previously stated, to the large 
amount of boiler steam devoted to process, which can- 
not be suitably recovered. 

The major units of the evaporator system, as it now 
stands, are nine first-effect evaporators and nine second- 
effect evaporators of the self-scaling type, shown in 
Figs. 4 and 5; two evaporator-feed open heaters of 
the circular pressure type, shown in Fig. 6; four-coil- 
type heat exchangers, as shown in Fig. 7, two of these 
serving as secondary heaters for the feed to each effect 
of the evaporator system; two high-heat-level con- 
densers (that is, secondary closed-type boiler-feed 
heaters) as shown in Fig. 8, and one cast-steel desuper- 
heater, as shown in Fig. 9. 


PREHXATS THE EVAPORATOR FEED 


In the diagram, Fig. 3, the nine evaporators for each 
effect are for simplicity shown as a single evaporator, 
as they all operate in multiple. The evaporator-feed 
open heaters are shown as a single heater, and the 
secondary-coil-type evaporator-feed heaters are omitted 
in the cut for the more ready understanding of the 
diagram. The function is simply to further preheat 
the evaporator feed by a portion of the vapor and 
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thereby lessen the amount of live steam devoted to evap- 
oration. The various figures of the diagram are ap- 
proximate, and they will vary in harmony with the 
general power-plant requirements. The quantities 
shown are expressed in pounds per hour. Raw water 
from the River Rouge is shown to enter the evaporator- 
feed open heater at a maximum temperature of 80 deg., 
wherein it is preheated to the region of 210 deg. F. The 
heating means in part is radojet exhaust and for the 
remainder a portion cf the evaporator from the second- 
effect evaporator vapor line. The evaporator feed is 
pumped through parallel piping directly to the first- 
and second-effect evaporator shells, the water levels in 
the shells being controlled by special automatic float- 
feed devices. 

Boiler steam at 200 lb. gage and 200 deg. of super- 
heat is shown to be lowered by a reducing valve to 
185 lb. and desuperheated by the device indicated, so 
that the first-effect evaporator coils are supplied with 
dry and saturated steam at 185 lb. gage. 

In the first-effect evaporators pure vapor is distilled 
(substantially one-half of the gross vapor), and this 
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serves as the heating means in the coils of the second- 
effect evaporators. The coil drains from the first effect 
are trapped and pumped directly into the boiler-feed 
system on the discharge side of the boiler-feed pumps. 

From the second effect the coil drains are passed to 
the boiler-feed open heater. The vapor (substantially 
one-half of the gross evaporation) is condensed partly 
in the high-heat-level condenser, partly in the evap- 
orator-feed heater and the remainder in the boiler-feed 
open heater. The portion of the second-effect vapor 
condensed in the high-heat-level condenser gives up its 
latent heat to the boiler feed, increasing it in tempera- 
ture from 209 deg., upon leaving the boiler-feed open 
heater, to 274 deg. The drains from this condenser 
and the remainder of the distilled makeup are returned 
directly to the boiler-feed open heater wherein they 
are mixed with the turbine condensate. 

It will be noticed that the gross vapor produced by 
the evaporators is 90,540 Ib., which is 10,540 lb. greater 
than the net makeup, as~the evaporators must produce 
sufficient vapor to pay back to the system the low- 
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FIGS. 4 TO 8. SHOWING DETAILS OF EVAPORATOR, OPEN HEATER, SECONDARY HEATER AND HIGH-HEAT- 
LEVEL CONDENSER 
Fig. 4—Self-Scaling Evaporator with Coil Elements Pulled Out of Shell. Fig. 5—End View of Evaporator with Cover Removed. 
‘ig. 6—Massillon Evaporator Open Heater. Fig. 7—Coil-TypeSecondary Heater of Evaporator System. Fig. 8—High-Hent- 
Level Condenser. 5 
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pressure steam serving as a heating means in the 
evaporator-feed open heater. 

Each evaporator is provided with a coil drain trap 
for the purpose of holding the pressure in the coils, but 
allowing the condensed vapor to be returned to the 
boiler-feed system. Similarly, the high-heat-level con- 
denser is provided with a trap so that the entire latent 
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FIG. 9. DESUPERHEATER USED TO FURNISH 
SATURATED STEAM TO EVAPORATOR 
SYSTEM 


heat of the second-effect vapor will be absorbed by the 
boiler feed, and only the condensed hot drains will be 
passed to the boiier-feed open heater. 

Thermo valves are shown in the branch lines of the 
second-effect vapor, respectively passing to the evap- 
orator-feed open heater and the boiler-feed open heater. 
These permit of full heating in the units referred to 
and at the same time maintain the desired operating 
pressure in the second-effect vapor line. 

Flexibility in the relegation of heat returns to the 
boiler-feed open heater is afforded as indicated by the 
dotted lines; that is, the first-effect coil. drains (hot 
water at about 380 deg.) can be passed to the boiler- 
feed open heater instead of pumped directly to the 
boiler. The dotted line shown as passing from the 
second-effect coil drains to the high-heat-level condenser 
may be so controlled as to allow a portion or all of the 
flash from the coil drains to be condensed in the high- 
heat-level condenser, or if desired, the entire heat of 
the second-effect coil drains (at a temperature of about 
330 deg.) can be passed directly to the boiler-feed open 
heater. 

It should be noticed that these alternate connections 
are for the provision of regulation beyond the normal 
intention of the system, for of itself the evaporator 
system is automatic through the functioning of the 
high-heat-level condenser. 

If the demand for distilled makeup is lessened by 
virtue of the boiler evaporation lessening, with a con- 
sequent dimunition in the boiler feed, the high-heat- 
level condenser, which essentially is simply a closed type 
of high-pressure boiler-feed heater, will have less water 
to heat and, therefore, less evaporator vapor can be 
condensed. This would mean that the second-effect 
evaporator vapor, in attempting to enter the condenser, 
would be backed up to a higher pressure than indicated 
in the diagram, and this in turn would cause backing 
up of the pressure in the vapor of the first-effect evap- 
orators. This would mean a lesser working-temperature 
difference from the evaporators, and would auto- 
matically reduce their output to harmonize with the 
quantity of boiler feed flowing through the high-heat- 
level condenser. It should be explained in this regard 
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that the evaporators act simply along the lines of gen 
eral heat exchangers, so that their output varies direct}: 
with the temperature difference between the vapor in 
the coils and the liquid in the shells. 

It will be noticed from the foregoing descriptio) 
that the evaporator system is of the closed type, sv 
that the heat devoted to evaporation is returned to the 
boilers, with the exception of the small amount oi 
radiation through the lagging of the units and the pip- 
ing, and the evaporator blowdown at the time of crack- 
ing scale from the evaporator coils. 

Impurities in the raw water in part are deposited in 
the outer surfaces of the evaporator heating coils and 
in part stay in the solution in the evaporator shells. 
The elimination of these impurities from the evap- 
crators is taken care of by “scale cracking.” The 
process consists of closing the steam line to the evapo- 
rator coils, blowing down the content of the evaporator 
shell, filling the evaporator shell with cool water and 
then suddenly admitting high-pressure steam to the 
evaporator coils. The blowing down of the shell carries 
off the impurities still in solution. The introduction of 
cool water to the shell partly cracks the scale from the 
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evaporator coils, and the sudden admission of live steam 
to the coils gives an abrupt tremendous temperature 
difference which, by virtue of expanding the tube sec- 
tion and slightly distorting the helical coil, removes 
the scale. This scale drops to the bottom of the evap- 
orator shell and is discharged from the shell during 
the next cracking period. The time consumed for the 
scale cracking is but a few minutes and depends prin- 
cipally on the time required for filling the evaporator 
shell, which in turn is determined by the size of the 
evaporator feed line installed. 
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It will perhaps be interesting to follow the func- 
tioning of the desuperheater, shown in Fig. 9. This 
device is composed of a water-spray line and a cast-steel 
separator. The water-spray line is taken from the 
boiler feed, first, because it is pure water, and secondly, 
because no pump is required, as the boiler-feed line is 
at a greater pressure than the boiler drum. The spray 
water is absorbed by the steam in the process of ex- 
tracting the superheat, with the result that the steam 
is changed to the saturated condition by the addition of 
this water. The spray is set for full-load conditions, 
and the function of the separator is to relieve the steam 
to the evaporator coils from excess water at lighter 
loads. There is no heat loss through this system other 
than radiation, for the spray water may be described 
as circulating through the evaporator system back to 
the boiler feed. The excess spray water at light load 
is returned to the boiler-feed open heater. 

Referring back to the evaporators, the design shown 
in Figs. 4 and 5 is of the high-pressure type, with a 
shell working pressure of 125 lb. and coils and manifolds 
built for a working pressure of 250 lb. gage. The 
heating element is designed to pull out to facilitate 
inspection. The coils are attached to the upper and 
lower manifolds by special cone-seat mechanical con- 
nections, so that they are interchangeable and easily 
removed. The enveloping baffle over the tops of the 
helical coils prevents priming in that the vapor rising 
from the coils passes downward and thence upward 
through the water level. The evaporator vapor is fur- 
ther protected by a static centrifugal ringer incor- 
porated in the vapor dome. 


HIGH-HEAT-LEVEL CONDENSERS 


The high-heat-level condensers, Fig. 8, which serve 
as secondary boiler-feed heaters, are designed for 
the maximum shell pressure that will be encountered 
in the varied operation of the evaporator system, and 
the water passages are built for a working pressure of 
325 lb. gage. The illustration shows the strong con- 
struction and the multipass arrangement for the con- 
densing water, which is boiler feed from the large 
open-plant heaters. 

Having given the features of the evaporating makeup 
system, we may now trace the boiler-feed water. All 
condensate returns are brought back to a hotwell on the 
pipe-gallery floor and from there are pumped to either 
one of two open heaters, each having a capacity to raise 
the temperature of 600,000 Ib. of water per hour from 
160 to 212 deg. F. By the exhaust from the various 
steam-driven auxiliaries and turbine-driven pumps and 
the condensate from the evaporator coils, the tempera- 
ture of the feed is raised from approximately 90 deg. 
to 209 deg. F. From the heaters the water flows by 
gravity to the feed pumps (of which there are three, 
any one being capable of supplying the four boilers) 
and is pumped through the high-heat-level condensers 
of the evaporator system to a ring system serving the 
boilers, the temperature in the condensers being in- 
creased to 274 deg., depending of course, upon the load 
conditions. 

The three pumps are connected in parallel to a ring 
system of piping which taps to both sides of a loop 
around the boilers, with intermediate lines in the central 
aisle, so that both lower drums of each unit may be fed. 
These connections give more than one path for the 
water, so that disaster to any particular section of the 
line will not affect the continuity of the supply. A flow 
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meter in each leg of the ring records the feed on its 
way to the boilers and also the temperature of the 
water. An individual feed-water regulator at each 
boiler controls the supply. 

From the regulator there are two feeds into each 
lower drum of the two boiler elements. They discharge 
into a perforated header running lengthwise of the 
drum and located in a compartment partitioned off 
from the rest of the drum and separating the last four 
rows of tubes in the third pass from the general circu- 
lation. The feed water enters this space and passing 
slowly upward through the four rows of tubes, reaches 
the upper drum and enters into the general circula- 
tion. In case the water is not as pure as it should be, 
the scale-forming matter will precipitate in the tubes, 
settle into the inclosed portion of the drum and be kept 
out of the general circulation. 

To each compartment of the drum there are six 2-in. 
blowoff connections which discharge into a 4-in. main 
running across the boiler front and dripping to a header 
on the pipe-gallery floor through which the water 
reaches a blowoff tank and eventually escapes to the 
sewer. 

[For much of the information contained in this 
article, we are indebted to Stanley Brown, of the Gris- 
com-Russell Co., whose equipment is installed in the, 
plant.—Editor.] 


New Brown Cold Junction Compensated 
Pyrometer 


A new thermo-electric pyrometer, which is auto- 
matically compensated in the instrument for changes 
in cold junction temperatures and which includes means 
of setting the pointer of the instrument to zero in the 
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COLD-JUNCTION COMPENSATED PYROMETER 


usual manner, enables the user to set the instrument 
to zero, provided the zero has shifted owing to jars 
in transportation or from continual service. 

In the new Brown pyrometer, which is manufactured 
by the Brown Instrument Co., Philadelphia, Pa., com- 
pensated for cold junction changes in temperature, it 
is only necessary to bring the compensating or exten- 
sion leads from the thermocouple to the instrument. 
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After mounting the instrument, the pointer is set by 
the zero adjuster to correspond with the index on the 
scale. If the values for a thermocouple have been 
determined, based on a cold junction of 75 deg. F., 
the index will indicate 75 deg. F. provided the instru- 
ment is subject to this surrounding temperature. If the 
instrument pointer does not correspond with this index, 
it is set accordingly. When the temperature surround- 
ing the instrument and the cold junction of the end of 
the compensating leads at the instrument rises to 90 
deg. F., the index automatically rises to 90 deg. F., and 
the Briquet spiral attached to the instrument pointer 
causes it to move up to 90 deg. F., automatically adjust- 
ing for the temperature of the cold junction of the 
thermocouple. 

Any number of thermocouples with their extension 
or compensating leads can be brought to the one instru- 
ment having this automatic compensation. Likewise, 
recording instruments can be equipped with this auto- 
matic compensation and means for setting the pointer 
to zero. 


“Natural Steam” Plant Proposed 
in California 


Preliminary work is well under way at a point known 
as The Geysers, about 75 miles north of San Francisco, 
Cal., on a project for developing power with the steam 
that is continually escaping from the earth there. The 
development proposed would be similar to that at the 
Lardorelio installation in Italy,” which has been using 
heat from the earth to operate a steam-turbine plant 
for a number of years. Proponents of the California 
project are advising with the engineers who installed 
the Italian plant, particularly with reference to means 
of eliminating corrosive gases. 

Preliminary work at The Geysers has included the 
driving of several wells to determine temperatures, 
pressure and quantities. At first oil-well casings were 
used, but these were found to buckle too easily under 
the high temperatures encountered. A casing now be- 
ing driven is being sunk by oil-well methods, using a 
special tool-steel drill followed by a casing of 12-in. 
standard threaded pipe weighing 45 lb. per ft. This 
cosing has reached a depth of 99 ft. Of this the first 
65 ft. is through an earth overburden, below which is 
about 30 ft. of ashes overlying hard sandstone. 

For the first 16 ft. a 30-in. casing was used, into 
which were tapped 12-in. pipes to lead the heat away 
from the drill rig on the surface. Four of these 12-in. 
vent pipes were used, three projecting well above ground 
to give the advantage of draft, and the fourth entering 
from a lower level to serve as an intake. Even with 
this arrangement and with the drill rig proper 12 ft. 
back from the top of the casing, the heat of escaping 
vapors is high enough to hinder the work materially. 
Steam explosions that eject ashes and rock violently, 
sometimes to a height of 300 ft., occur from time to 
time. 

In the district being explored, temperatures ranging 
up to 350 deg. F. are found in many places at the sur- 
face over an area about one-half mile square, and it 
is believed that these temperatures increase very ma- 
terially below ground. With these temperatures water 
that becomes imprisoned beneath the earth’s surface is 
transformed into steam with explosive violence. With 
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the casing open and clear at the top, water put down the 
well in just the right quantities comes back in the form 
of steam shooting out under high pressure. 

Hydrogen sulphide and other gases are encountered 
at The Geysers, but it is claimed that corrosion occurs 
only when metal is exposed to the gases in the open air. 


_ That is, the interiors of pipes carrying the vapor and 


pipes entirely buried in the earth are not affected. Both 
gaseous and liquid samples have been sent to Italy for 
analysis by the same methods applied at the Lardorello 
plant. In the Italian development drillings were made 
to depths up to 495 ft. to secure the temperatures re- 
quired for the turbines, while at The Geysers the same 

















DRIVING CASING AROUND GEYSER 
The Black streak passing vertically upward rough derrick is 
ashes and rock. Vertical casing alongside derrf¢ks and two gun- 
like tubes to right are vents to carry off heat. 


temperatures are said to be found at depths of about 
75 ft. The original method at the Italian plant was 
to use the steam as a source of heat for evaporating 
water, which in turn was used in the turbine. Based on 
later experience, however, the plant at The Geysers is 
to be arranged to use a gas-filtering or purifying proc- 
ess so the live steam from the vents can be used 
directly in turbines. 

The present plan is to install first a small plant de- 
veloping 300 to 500 kw. with which to supply power 
for further exploration and construction work. It is 
proposed then to install a much larger plant, possibly 
about 20,000 kw. 

The project is in charge of J. D. Grant, The Geysers 
to whom Power is indebted for the foregoing. 
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Working Temperatures and Pressures 
in the Refrigeration Plant 


By W. H. MOTZ 


of cooling bodies or substances below the tem- 

perature of the surroundings by the extraction of 
heat from the body or substance in question. It follows 
that refrigeration is a thermal process in which tem- 
peratures are of primary importance. Now, one of the 
fundamental laws of physical nature states that heat 
always tends to flow or pass from a body or substance 
at a higher temperature to a body of lower tempera- 


T= science of refrigeration deals with the process 


ture and will not pass from a low-temperature body to 
a high-temperature one. Thus, if it is desired to hold 
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FIG. 1. TEMPERATURES WITH DIRECT EXPANSION 


a cold-storage room at 25 deg. F., it is necessary to 
introduce into the room a material that has a lower 
temperature than the room itself. Hence, a pipe coil 
containing ammonia or any other refrigerant is placed 
in the room. The pressure is maintained in the coil 
so that the temperature of evaporization is below the 
desired room temperature. Then, due to the natural 
tendency already mentioned, the heat in the room tends 
to flow through the coil into the boiling ammonia. The 
total amount of heat that may be transferred under 
these conditions depends upon the mean temperature 
difference, the amount and arrangement of the cooling- 
coil surface, and the unit heat transfer coefficient of the 
coil surface. It is obvious that the mean temperature 
difference is of primary importance. 7 

The magnitude of the temperature differences be- 
tween the various elements of ‘the refrigerating plants 
depends upon economic considerations, .and;: the cost of 


mines, to a large extent, the magnitude of the tem- 
perature differences carried. 

In general, it may be said that the larger amount of 
coil surface will produce more economical operating 
conditions, due to the fact that the suction pressure may 
be carried at a higher point. This is for the reason 
that with a large coil surface the temperature difference 
can be reduced. The suction pressure should be carried 
as high as possible and still maintain the desired tem- 


power, together with the cost of the pipe coil, deter- 


peratures. The principal advantage in using a high 
suction pressure is that less power is required per ton 
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of refrigeration than with lower suction pressures. An 
additional advantage of higher suction is that the ton- 
nage capacity of the compressor per cubic foot of dis- 
placement increases as the suction is increased since 
the ammonia weighs more per cubic foot. 

In order to convey to the reader an idea of the magni- 
tude of these temperature differences, Figs. 1 and 2 
have been prepared. The chart in Fig. 1 indicates the 
relation between the temperature of cold-storage rooms 
and the temperature of the evaporating ammonia in the 
cooling coils. These temperature differences should be 
maintained in order to secure economical operation. 

The following values, taken from Fig. 1, will indi- 
cate the variation of the temperature differences as 
the room temperature increases: 


10 20 30 40 50 60 


Room temperature deg. .F............—10 0 
Ammonia temperature, deg. F....... .—25 —15 —5 3 10 16 22 26 
Temperature difference, deg. F........—15 15 15 17 20 24 28 34 


In a similar manner Fig. 2 illustrates: the relation- 
ship of the room temperatures, brine temperatures and 
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ammonia temperatures in a refrigerating plant in which 
the rooms are cooled by brine coils. In this type of 
plant the total temperature difference between the room 
and the ammonia is somewhat greater, due to the fact 
that the brine must be at a lower temperature than the 
room, and in turn the ammonia temperature must be 
below that of the brine in order to remove the heat. 
The following tabulation will show the temperature 
differences which will promote efficient operation: 


Room temperature, deg. F........ —10 0 10 20 30 40 50 
Brine temperature, deg. F.... 20 —12 —4 4 12 20 28 
Temperature difference, deg. F...... 10 12 14 16 18 20 22 
Room temperature, deg. F... —10 0 10 20 30 40 50 
Ammonia temperature, deg. F. —28 —20 —I13 —6 , & & 
Temperature difference, deg. F...... 18 20 23 26 29 32 37 
Brine temperature, deg. F.. .. —10 0 10 20 30 40 50 
Ammonia temperature, deg. F. 18 —8 1 10 18 28 35 
Temperature difference, deg. F...... 8 8 9 10 12 12 15 


By reference to Figs. 1 and 2 the temperature of 
the ammonia that will produce the desirable results may 
be ascertained. Then by reference to Fig. 3, which 
indicates the gage pressure of saturated ammonia vapor 
corresponding to various temperatures, the suction pres- 
sures that should be used may be obtained. 


SUCTION PRESSURES AND TEMPERATURES 


Since it is the province of refrigeration to deal pri- 
marily with temperatures, it is obvious that efficient 
methods of temperature indications must be employed 
in order to accomplish the proper results. 

In the first place the thermometers should be accurate 
temperature indicators. In the second place they should 
be installed properly. To secure intelligent readings at 
the proper intervals, the thermometers should be placed 
in accessible places. 

In case of the suction side of the system the thermom- 
eters are best installed near the coil ends or, preferably, 
in the suction connection near the compressor. Of 
course, the type and size of plant governs the amount 
and kind of thermometers and gages that should be 
installed. Generally speaking, the capital invested in 
such instruments brings large returns. 

Ordinarily, on suction connections to compressors a 
recording pressure gage, together with a thermometer, 
will afford excellent means of regulating the suction 
pressure. On the other hand, the advantages of having 
permanent records of pressures and temperatures in the 
form of charts from recording instruments are obvious. 

The plant can be operated efficiently only when the 
knowledge of the conditions is accurate. After the tem- 
perature and pressure of the return vapor has been 
ascertained, the exact state of the refrigerant may be 
determined by consulting a table of the properties of 
the refrigerant. The chart in Fig. 3 gives the saturated 
temperature at various pressures; any temperature 
above this denotes superheat. 

Furthermore, the actual regulating of the evaporat- 
ing-coil pressure and temperature is obtained by the 
proper manipulation of the expansion valves. These 
valves should be regulated so that the suction gases 
will have only 5 to 10 degrees of superheat at the com- 
pressor. The ease of regulation largely depends upon 
the design of the piping system, the installation of 
traps and separators, etc. 

When the vapors come to the compressor in the 
saturated state, the largest weight of refrigerant will 
be handled and thus the larger amount of refrigeration 
will be produced. In the case that horizontal compres- 
sors are used, the frost should be allowed to come back 
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to the compressor manifold. Likewise, in plants where 
the suction pressure is quite low, it may be found 
advisable to allow a small amount of liquid to enter the 
compressor for the purpose of preventing high tempera- 
tures at the end of compression. 

In a similar manner the use of the thermometers 
facilitates the operation of vertical compressors, since 


- in this type of compressor it is not so advisable to allow 


liquid refrigerant to enter the cylinder. This is due 
to the fact that the vertical machine does not handle 
the moist vapor as efficiently as the horizontal type. The 
use of thermometers will show the proper degrees of 
superheat for efficient operation. 

The reader is able to recall, no doubt, many operating 
problems that may be readily solved by reference to 
accurate temperature indications. Where the suction 
gas is many degrees above the temperature correspond- 
ing to pressure, several causes may be suspected, such 
as leakage of compressor valves, lack of ammonia, etc. 


DISCHARGE TEMPERATURES AND PRESSURES 


The proper regulation of the discharge temperature 
is an important consideration in the successful opera- 
tion of the refrigeration plant. If the temperatures 
at the end of compression are allowed to became fairly 
high, the ammonia or other refrigerant may tend to 
disintegrate into the elementary constituents. This 
leads to the presence of non-condensable or permanent 
gases in the system. A far more prevalent result is 
the disintegrating of the lubricating oil. 

The temperature of the gases at the end of compres- 
sion depends upon the ratio of the absolute condenser 
pressure to the absolute suction pressure (gage pressure 
plus 15 lb.), or in other words, the ratio of compression, 
and upon the degree of superheat of the suction gases. 
The degrees of superheat or the condition of the suc- 
tion vapors may be regulated by means of proper ad- 
justment of the expansion valves. 

The variation of the temperature of the refrigerant 
at the end of compression will depend on the ratio of 
compression and the characteristic law of compression 
of the refrigerant. The temperature of ammonia gas 
at the end of compression may be determined by the 
following formula: 

tay = [(t. + 459.6) &K X] — 459.6 
where 
tq = Temperature of discharge gases, deg. F.; 
t, = Temperature of suction vapor, deg. F.; 
459.6 — A constant (absolute temperature at zero 

Fahrenheit) ; 

X = A variable quantity depending upon the ratio 
of compression. 

To enable the engineer to avoid the use of mathe- 
matics as much as possible, the values of X for various 
pressure ratios have been computed and are as follows: 


Ratio of 


Variable Ratio of Variable 
Compression Quantity X Compression Quantity X 

2.0 1.174 9.0 1.660 
22 1.245 °.3 1.682 
3.0 1.285 10.0 1.702 
3.5 1.335 10.5 1.722 
-4.0 1.377 11.0 1.742 
4.5 1.425 11.5 1.758 
5.0 1.450 12.0 1.773 
5.5 1.483 12.5 1.792 
6.0 1.512 13.0 1.809 
6.5 1.541 13.5 1.826 
7.0 1.568 14.0 1.841 
7.5 1.596 14.5 1.856 
8.0 1.616 15.0 1.870 
8.5 1.639 


The foregoing formula holds true, provided the am- 
monia vapor contains no ammonia liquid at the begin- 
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ning of compression; that is, it is just dry and satur- 
ated or it may have a few degrees of superheat. 

To illustrate the foregoing formula in a practical 
manner, it will be assumed that the suction and con- 
denser pressures are 15 and 165 lb. gage respectively. 
The absolute pressures, found by adding 15 lb. to these 
gage pressures, would be 30 and 180 lb. approximately. 


The ratio of compression is then equal to 180 -:- 30 == 6. 
From the.table the value of X will be found to be 1.512, 
and from a table of properties of ammonia the tempera- 
ture at 30 lb. abs. pressure will be found to be equal 
to 0 deg. F. 

In the case of no superhe.ting of the ammonia vapor 
along the suction line, 0 deg. would be the value for ¢, in 
the formula. These values may be substituted in the 
formula as follows: 
ta —=[(0 + 459.6) & 1.512] — 459.6, thus t7 = 235.3 deg. 

This is the theoretical discharge temperature, and the 
actual temperature may be a few degrees lower owing 
to loss of heat to the walls of the compressor cylinder. 
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The forgoing calculation will show the operating 
engineer just about what temperature he should expect 
under a given set of conditions. 

Under ordinary conditions it is advisable to provide 
means of ascertaining the temperature of the discharge 
gases. Indicating or recording thermometers may be 
installed... However, it should be evident that the opera- 
tion of the compressor is determined primarily by the 
temperature and pressure of the suction vapor, and that 
the discharge temperature will take care of itself if the 
conditions are what they should be on the suction side 
of the machine. 

The thermometer in the discharge main will be found 
useful in the event that the thermometer in the suction 
main is broken or out of order, since it would be pos- 
sible, by reference to the engine-room log, to determine 
just what the suction temperature should be in refer- 
ence to the discharge temperature. 

To sum up the considerations of the temperature and 
pressures of the suction and discharge gases, the follow- 
ing statements may be made: The suction pressure 
should be carried as high as possible, maintaining at the 
same time the desired temperatures. The suction vapor 


should enter the compressor as near as possible to the 
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saturation temperature corresponding to the pressure, 
without increasing the danger of getting liquid ammonia 
into the compressor cylinder; that is, the suction vapor 
should be only slightly superheated. The discharge 
pressure should be kept as low as possible, giving 
especial attention to the quantity of water available and 
the amount of condenser surface. The discharge tem- 
perature should be kept as low as possible. 

The operating engineer must be provided with means 
of ascertainting the temperature and pressures of the 
refrigerant as it passes through the compressor. He 
will then be in a more advantageous position to operate 
the compressor in the most efficient manner. 


OTHER USES OF THERMOMETERS 


The use of thermometers is essential to the efficient 
operation of ammonia condensers. The performance of 
the various sections should be controlled by observing 
the temperature of the water leaving the various coils. 
These temperatures can easily be determined by install- 
ing suitable thermometers. 

The temperature should be approximately the same 
for all the coils to operate evenly. By proper tempera- 
ture indications and manipulation of valves it is an easy 
matter to operate the various types of condensers. Of 
course it is well to employ thermometers to indicate the 
temperature of the water into and out of the condenser. 

The same general considerations apply to the opera- 
tion of brine coolers. In the event that more than one 
cooler is employed, thermometers should be located in 
the brine outlets of each coil or cooler. This facilitates 
the dividing of the work evenly among the coolers. Of 
course thermometers should be installed in the main 
brine lines to indicate the average cooling of the total 
amount of brine. 

It is well to use recording thermometers for deter- 
mining the temperature range of the water through the 
condensers and the brine through the brine coolers. 
These furnish permanent records of the daily operating 
conditions. 

Since the temperature of the liquid ammonia just 
before the expansion valve has a direct bearing upon the 
refrigerating effect of the ammonia in the evaporating 
coils, it is evident that a thermometer should be installed 
in the liquid at a point just before the expansion valve. 
The temperature at this point has not only a bearing 
on the refrigerating effect, but it is also, a factor in 
determining the advisability of aftercooling the liquid 
ammonia. 

The operating engineer should study his own individ- 
ual plant with the view of determining the most econom- 
ical working temperatures and pressures. He should 
then adopt efficient means of ascertaining and maintain- 
ing these temperatures and pressures. 





In the Aug. 2, 1921, issue of Power a general descrip- 
tion was given of the investigation then being carried 
on by the Bureau of Mines on the Trent process. It 
may be recalled that in this process low-grade powdered 
coal is beaten up in a mixture of oil and water, with the 
result that the oil and good coal separate out in the form 
of an “amalgam.” It is reported that further experi- 
ments with this process have resulted in entirely unex- 
pected developments. For example, it has been found 
that when the amalgam is subjected to distillation for 
gas-making, the amount of gas produced is double the 
total obtainable from the coal and the oil taken separ- 
ately, and has a slightly higher heating value. 





* 


1008 


Fedeler Hot-Bearing Alarms 


The two hot-bearing alarms illustrated herewith in- 
troduce the sense of smell in the one and the sense of 
sight as a medium to find out when the bearing is 
becoming too warm in the other. 
The hot-bearing alarm, Fig. 1, is 
a glass oil cup filled with 4a 
strong-smelling lubricating oil. 
The spout of this oil cup should 
reach into the bearing within 
vs in. of the shaft. The-end of 
this spout is provided with a 
sulphur plug which prevents the 
oil from running out of the cup. 
This fusible plug can be provided 
to melt at a predetermined tem- 
| perature, at from 150 to 300 deg. 
F. or more. If the bearing gets 
too hot, the fusible plug melts 
and the odor of the oil will call 
attention to the fact. 

The indicator, Fig. 2, shows 
when a bearing is or has been 
hot. It is merely a strip of 
steel or spring brass which is 
rolled up and thus held by a 
rivet of soft metal that melts at 
190 deg. or more as the case may 
require. This roll is screwed to 

the outside of, say, a lineshaft 
REARS Ween bearing located in a dark place. 
SCENTED fee . 
OIL and eliminates the necessity of 
frequent inspection. 

The steel strip is painted with luminous paint on the 
inside so that when the bearing heats sufficiently the 
rivet holding the roll together melts and the spring 














Fuseable plug. 


FIG. 1. HOT-BEARING 











FIG. 2. 


LUMINOUS HOT-BEARING ALARM 


unrolls and indicates that the bearing is hot, the lumi- 
nous paint showing in the dark. 

There is also a hot bearing fuse that is similar to the 
indicator, but the spring is shorter and has a dent in 
it so that when it moved back and forth it makes a 
sound like a cricket. It can be used on crankpins and 
crossheads and will notify the engineer by the sound 
when the part to which it is attached becomes too hot. 

These three types of hot-bearing alarms—the lubri- 
cating oil, scented with an easily detected perfume, the 
luminous metal strip and the cricket-sounding alarm— 
should meet the requirements of most hot-bearing de- 
mands, and give the operator ample warning before 
serious damage is done. 

These devices have been designed by J. H. Fedeler, 11 
West Fortieth Street, New York City; patents pending. 
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Steel Belt Conveyor 


When a belé conveyor is mentioned, it is natural to 
think of a canvas, balatta or rubber belt, because of 
their universal adoption. To speak of steel belt con- 
veyors immediately brings one into a foreign fiel<, 
and questions arise as to their utility, because they 
have not been generally used in this country. 

The Sandviken Steel Works, of Sweden, about twelve 
years ago began to make a steel conveying belt. [1 
is known as the “Sandvik” belt and is made from 
Swedish charcoal steel, cold-rolled, hardened and tem- 














FIG. 1. A 285-FT. STEEL BELT, 16 IN. WIDE AND 4.035 1) 


THICK 





vac. 2. 


RIVETED JOINTS OF BELT, BOTTOM SHOWING 
HOLDING OF RIVETS WHEN FLUSH WITH 
BELT SURFACE. 


pered. The belt has a tensile strength of 177,500 lb. 
per sq.in. Because of the methods of heat treatment, 
hardening and tempering, it has rust-resisting qualities. 

As the steel belt possesses transverse rigidity, it 
has a high capacity, because the edges, even with a 
one-sided load, do not yield in a downward direction. 

The conveyor is designed in two ways—either with 
the conveying strand sliding on a wooden support, 
sometimes fitted with skirting boards, trough-like, the 
return strand being supported by idlers, or else both 
strands of the band are carried on rollers in the usual 
manner. This steel belt is cold-rolled in one-piece 
lengths up to 300 ft. Fig. 1 shows a belt 285 ft. in 
length, 16 in. wide and 0.035 in. thick, the total weight 
being about 550 Ib. Such conveyor belts are ordinarily 
cold-rolled, not polished or treated in any way; hard- 
ened and tempered only. The working stress of the belt 
when it passes over a standard-size pulley is 28,000 
to 30,000 Ib. per sq.in. The joints are riveted, Fig. 2 
showing such joints, one with full rivet heads, the other 
showing that even with the rivet heads worn smooth 
with the belt surface the countersunk portion will firmly 
hold the joint. 

This belt is sold in this country by the Sandvik Steel 
Works American Agency, Tribune Building, New York 
City. 
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How to Find Voltage-Drop in Electric Circuits 


A Chart From Which the Line Drop, Length of Circuit, Currents Values and Size of 


Conductors Can Be Determined Without Calculation 
By EDGAR P. SLACK 


Assistant Electrical Engineer, Underwriters Laboratories 


electrical circuit is the size of wire to use. First 

of all, wires should be large enough to carry the 
current without overheating, following the allowable 
carrying capacities in the National Electrical Code and 
noting also that no circuit wire smaller than No. 14 
B. & S. gage is permitted. For small currents and 
short lines this will generally determine the wire size 
to use. For large currents or long runs, while it is 
still necessary to provide the required carrying capacity, 
another factor enters which frequently necessitates even 
larger wires; that is, the allowable voltage drop. 

There are no standard requirements for voltage drop, 
the amount allowed varying with different engineers and 
depending also on the nature of the load supplied: For 
incandescent lighting the allowable drop is frequently 
restricted to two volts, on account of the variation in 
illumination, resulting from even a slight voltage de- 
crease. For motor work a drop of 10 per cent of the 
line voltage may be encountered, and motor manufac- 
turers generally guarantee their machines to operate 
successfully at normal rated load with the impressed 
voltage reduced 10 per cent. 

The size of wire corresponding to a given current, 
length of line and voltage drop can be computed by 
the following formula which applies to any two-wire 
direct-current curcuit: 


A QUESTION to be considered in installing every 


2xIxL 

—— (1) 
where circ.mils equal size of wire in circular mils, J 
equals current in amperes, L length of one line one way 
and Eq equal voltage drop. After the wire size nec- 
essary to satisfy the voltage-drop requirement has been 
determined, the carrying capacity of this wire should 
be checked, since a larger wire may be necessary to 
carry the current without excessive heating. 

Suppose a line is to supply a load of 300 amperes at 
a point 1,000 ft. from the source, the voltage drop not to 
exceed 7 volts. By formula (1) the wire size will be 
21 x a X 1,000 + 900,000. The table 
of carrying capacities shows that a cable of this size 
will carry 600 amperes, and as this carrying capacity 
is ample, 900,000 circ.mils is the wire size to use. 

The accompanying “Voltage-Drop Chart” is intended 
to conveniently give the wire size corresponding to any 
ordinary current, length of line and voltage-drop. The 
directions on the chart show the method of use, but 
it is illustrated by the following examples. In the case 
already computed, where the current is 300 amperes, 
the load 1,000 ft. from the source (2,000 ft. to load and 
back) and allowable drop 7 volts, the wire size is found 
as follows: 

Starting at the left-hand side of the chart, find the 
point of intersection of the 300-ampere line and the 
2,000-ft. line. From this point follow horizontally 
across the chart until the 7-volt-drop line is reached. 
At this point the chart indicates a 900,000-circe.mil wire 


Cire.mils = 





Cire.mils = 


size, which agrees with the calculation. To find the 
approximate carrying capacity of this cable, with rub- 
ber insulation, a small circle will be noted near the 
end of the 900,000-cire.mil wire-size line, directly across 
the chart from which appears a corresponding circle on 
the 600-ampere line. The carrying capacity is there- 
fore approximately 600 amperes, which also agrees with 
the value found in the foregoing. 

If it were desired to find the voltage drop correspond- 
ing to a given current, length of line and conductor 
size, the formula would become: 


2ixIxL 
Es= “Cire. mils (2) 
the symbols being the same as before. Here, again, 
the wire size should be such as to provide suitable 
carrying capacity. 
Assume, for instance, a group of industrial heaters 
requiring 150 amperes, operating at the end of a 650-ft. 
line (1,300 ft. to the load and back) of No. 0000 wire 


(cire.mils — 211,600). By formula (2) the voltage 
drop is Ey = nL 80On , or 9.7 volts. The 


No. 0000 rubber-covered cable is found by the wire 
table to have a carrying capacity of 225 amperes. Solv- 
ing the same problem by the chart: Find the inter- 
section of the 150-ampere line with the 1,300-ft. line, 
and travel horizontally across the chart from this point 
until the No. 0000 wire-size line is reached. At this 
point the chart shows a voltage drop of about 9.7 volts, 
checking with the foregoing value. The approximate 
carrying capacity of the No. 0000 wire is indicated by 
the corresponding circles on the chart to be 200 amperes, 
which also checks approximately, the variation being 
on the safe side. The wire size is noted to be ample 
for the load current. 

Again, to determine the current that can be trans- 
mitted by a circuit of a given size and length with a 
specified voltage drop, the formula becomes: 


__ Ey X cire.mils 
ee 3: 3 (3) 
For example, a 1,000,000-circ.mil circuit is to be used 
to supply a load 475 ft. distant (950 ft. to load and 
back), with the voltage drop restricted to 5 volts. The 
allowable current is found by formula (3) to be 


__ 5 X 1,000,000 


21 XxX 475 =500 amperes. A 1,000,000-circ.mil 


rubber-covered cable has a carrying capacity of 650 
amperes and is therefore suitable for the case in hand. 
Solving this problem by the chart, find the intersec- 
tion of the 5-volt-drop line with the 1,000,000-cire.mil 
wire-size line and follow horizontally back across the 
chart to the 950-ft. line. At this point note the cur- 
rent line intersected; in this case it is 500 amperes, 
which checks with the value computed. To find the 
approximate carrying capacity of the 1,000,000-circ.mil 
cable from the chart, reference is made to the circles 
on the next larger and smaller sizes, from which the 
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allowable carrying capacity is seen to be between 600 
and 700 amperes. 
Similarly, to find how long a circuit can be run with 
a given current, wire size and voltage drop limited, the 
formula becomes: 
Ea X cire.mil 
L=~ ax! (4) 
Suppose a current of 200 amperes is to be passed 
through a 300,000-circ.mil line with an allowable drop 
of 20 volts. The cable is found to have ample carrying 
capacity, and the corresponding length is found to be 


Se — 1,430 ft. From the chart this is 
found by locating the intersection of the 20-volt-drop 
line and the 300,000-cire.mil wire-size line, and following 
horizontally back across the chart to the 200-ampere line. 
At this point the length line intersected would be about 
2,900 ft., this being the distance to the load and back. 
The single distance is therefore 1,450 ft. which checks 
closely with the computation. 

For direct-current motors it is convenient to note 
that the full-load current ratings are approximately 
as follows: 8 amperes per horsepower for 115-volt 
machines; 4 amperes per horsepower for 230-volt 
machines; 18 amperes per horsepower for 550-volt ma- 
chines. Also, it must be remembered that the code 
requires wire large enough to carry 110 per cent 
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of the name-plate rating of the motor. 
50-hp. 230-volt motor is to be operated at the end 
of a 1,500-ft. line (total length 3,000 ft.), with 10 per 
cent voltage drop allowed at rated load. The full- 
load current is approximately 4 x 50, or 200 amperes, 
at which value the allowable drop is 10 per cent of 230, 


or 23 volts. Starting from the intersection of the 200- 
ampere line and the 3,000-ft. line and following hori- 
zontally across the chart to the 23-volt-drop line, the 
corresponding wire size is found to be between 250,000 
and 300,000 circ.mils, the larger of these sizes being 
required to meet the voltage-drop requirement. The 
carrying capacity required in this case is 110 per cent 
of 200, or 220 amperes, and inasmuch as the 300,000- 
circ.mil rubber-covered conductor will carry 275 amperes, 
it will satisfy both the voltage-drop and current-carry- 
ing requirements, and is therefore the proper size for 
this case. 

It should be mentioned that the foregoing formulas 
and chart apply only to direct-current lines. For alter- 
nating-current circuits the voltage drop is not so easily 
computed, depending on the reactance of the line as well 
as its resistance, and also on the power factor of the 
load. When the cost is not too great, it is good practice 
to install conductors that are larger than the current- 
carrying and voltage-drop requirements call for. Such 
a practice may save rewiring the circuit or running an 
extra line in case of future extensions. 


The Viscosity of Steam-Turbine Oils 


Factors Controlling Friction in Bearings—Viscosity at Operating Temperature 
the Most Important Consideration 


By V. M 


HE bearings of steam turbines, of all of the prime 

movers, present the best example of an approach 

to perfect lubricating conditions, on account of 
the high speed at which the shaft runs. Ideal lubrica- 
tion consists of floating the shaft on a film of oil so 
thick that the shaft never comes in contact with the 
metal of the bearing. This floating condition is brought 
about by the pressure built up by the oil film in the 
clearance space between the shaft and bearing and is 
influenced by many factors which are explained later. 

When such a condition is created, the only frictional 
losses in the bearing are those due to the fluid friction 
of the oil film itself. This fluid friction is directly pro- 
portional to the absolute viscosity’ of the oil. If the 
absolute viscosity is doubled, all other things being 
equal, the frictional loss in the bearing will be twice 
as much. 

If the absolute viscosity of the lubricating oil were 
constant at all temperatures, the calculation of bearing 
losses would be much simplified, but such is not the 
case. The viscosity varies rapidly with a change in 





1The ordinary idea of viscosity corresponds so closely with the 
scientific definitions of it that it is not worth while going deeply 
into the matter here. Expressed roughly, if one flat surface of 
definite area is slid over another at constant speed with an oil 
film of definite thickness between them, the absolute viscosity is 
proportional to the drag on the moving surface. On account of 
the difficulties of operating the instruments designed to measure 
absolute viscosity directly, there have been developed a number 
of instruments that are simple to operate and that measure some- 
thing depending on the absolute viscosity. These instruments 
and the corresponding measures of viscosity include the Saybolt 
Universal (commonly called “Saybolt” and extensively used in 


the United States) Saybolt Furol, Redwood Standard, Redwood 
Admiralty, Engler and Barbey. 
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temperature, becoming greater as the oil is cooled and 
less as the temperature is raised. Consequently, the 
temperature of the film of oil between a shaft and its 
bearing has a great influence on the frictional losses 
developed. 

The temperature of this film of oil is very difficult 
to measure because of its extreme thinness. A rough 
approximation can be made by inserting small thermo- 
couples in the bearing surface at several points. The 
temperatures indicated by these thermocouples may be 
used as an indication of the temperature of the oil film 
at the given points. It will probably be found that 
there is a considerable difference in the temperature 
of the oil film at various points in both the circumfer- 
ence and length of the bearing. This will be due to the 
variation of the thickness of the oil film at different 
points of the circumference caused by the eccentricity 
of the shaft with respect to its bearing. Since the fric- 
tional resistance of an oil film is inversely proportional 
to its thickness, it follows that the resistance will be 
greatest where the bearing clearance is the least. The 
greater frictional resistance causes a higher local tem- 
perature. 

Of course the rapid rotation of the shaft constantly 
changes the oil in the clearance space so that the heat 
is distributed and lowered by the introduction of fresh 
oil. The thermocouples will show the highest tem- 
perature at the point of least clearance, which will be 
in a direct line with the application of the load, and 
the lowest temperature at the point of introduction of 
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fresh oil, which should be at the point of least pres- 
sure. The amount of the load or the pressure per 
square inch due to the load, has no influence on the 
frictional losses in such a bearing, other than its effect 
in reducing the thickness of the oil film. 

The location and design of oil grooves also has a 
marked effect on the temperature at various points on. 
account of the quantity of fresh oil that may be sup- 
plied. The distortion of the bearing or shaft due to 
heat or load, the inequalities of the bearing or shaft 
surfaces, and the vibration of the rotor, all cause varia- 
tions in the thickness of the oil film in the bearing. 
All such variations of thickness result in a variable 
resistance and temperature. 


BEARING TEMPERATURES MISLEADING 


These many variables make it difficult to measure or 
even estimate the actual temperature of the oil film. 
The usual methods of measuring bearing temperatures, 
by inserting a thermometer in a hole in the bearing cap 
or by measuring the temperature of the oil leaving the 
bearing, are not only inaccurate but very misleading as 
to the actual temperature existing in the bearing clear- 
ances. 

As previously stated, for a given film thickness the 
frictional loss of a shaft fully supported by an oil film 
is directly proportional to the absolute viscosity of the 
oil in the clearance, and as this is, in turn, dependent 
upon the oil temperature, it is a difficult matter to cal- 
culate in advance what the frictional loss will be. For 
a perfectly cylindrical, concentric shaft and bearing the 
frictional resistance can be calculated from the follow- 
ing formula: 

_ _VB*LN _ 
~ 41,900,000 C 


where V equals absolute viscosity, centipoises; N equals 
r.p.m.; D equals diameter of shaft, inches; L equals 
length of journal, inches; C equals radial clearance, 
inches. 

Such perfection of bearing conditions never exists, 
and as the shaft is always eccentric with respect to the 
bearing, the frictional loss calculated from the formula 
given must be multiplied by a constant determined by 
experiment. 

Because the frictional loss within a bearing under 
any given set of conditions varies with the absolute 
viscosity of the oil, it follows that the oil with the 
lowest absolute viscosity that will maintain full floating 
support of the shaft will produce the least frictional 
resistance. If the viscosity is too low, it will fail to 
build up a sufficient pressure to hold the shaft off the 
bearing and prevent metallic rubbing with resultant 
wear and increased temperature. 

The pressure built up in the clearance space between 
the shaft and the journal is dependent upon the speed 
of rotation, the clearance, the load, the design of the 
oil grooves and their location as well as upon the abso- 
lute viscosity of the oil. A highly viscous or a heavy- 
bodied oil will develop a higher film pressure than a 
light-bodied oil, but it has a higher frictional loss. On 
the other hand, the factor of safety against abnormal 
conditions is greater with the high-viscosity oil than 
with the low-viscosity oil, always provided that the oil 
is fluid enough to be carried into the clearance space 
in the proper quantity. It is quite possible, and some- 
times actually happens, that an oil is used which is so 
viscous that it cannot flow into the clearance space as 


Resistance in pounds 
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fast as it is forced out by the action of the shaft, s, 
that an insufficient film is formed with resultant wea; 

In all of these statements it is the absolute viscosit: 
of the oil at its operating temperature that must }: 
considered, not the viscosity at some standard tempera 
ture, because the viscosity changes so rapidly with the 
temperature. If we can lubricate a turbine bearing at 
a temperature of 175 deg. F. with an oil having a 
viscosity of 56 seconds Saybolt Universal at that tem- 
perature, why should the same oil be used to lubricate 
another turbine bearing having a normal operating 
temperature of 150 deg. F.? At the latter temperature 
this oil might have a viscosity of 73 seconds Saybolt 
and its frictional loss might be 50 per cent greater than 
the loss at 175 deg. F. 

One of the reasons why steam-turbine operators are 
allowing their turbine bearings to run at higher tem- 
peratures than formerly is because they know that the 
frictional resistance and losses are less. One of the 
large turbine builders is now designing his turbines so 
that the bearings will normally operate at 175 deg. F. 
in contrast to the earlier practice of about 150 deg. F. 
If the bearing conditions are the same, there is no 
reason why an oil having a viscosity of 56 seconds at 
150 deg. F. should not be as satisfactory in a bearing 
at that temperature as is the oil with a viscosity of 
56 seconds at 175 deg. F. in the higher-temperature 
bearing. 

MARGIN OF SAFETY 


Aside from the actual frictional losses the factor of 
safety must also be considered. If the temperature of 
the 150 deg. F. bearing using the oil of 56-second vis- 
cosity were raised through unusual conduction of heat, 
a temporary failure of the cooling-water supply, or 
any other of the many sources of hot bearings, the vis- 
cosity of the oil might be reduced below the safe limit 
and bearing wear would result. Consequently, it is 
always advisable to use an oil of a somewhat higher 
viscosity than the minimum that will actually lubricate 
the bearings. This again points out the advisability of 
knowing the actual viscosity of the oil at its working 
temperature. 

Furthermore, oils made from different crudes may 
have exactly the same viscosities at 100 deg. F. (the 
temperature at which all turbine oils are now stan- 
dardized) and yet have quite different viscosities at the 
bearing temperatures. For example, two oils of differ- 
ent crudes may have a viscosity of 150 seconds Saybolt 
at 100 deg F. At 150 deg. F. they might have vis- 
cosities of 60 and 66 seconds respectively. This is 
equivalent to a difference of 13 per cent in the fric- 
tional loss, certainly an amount large enough to be 
given attention. On a certain type of steam turbine, 
in a unit of 2,500 hp., the use of an oil of too high a 
viscosity increased the frictional loss by 40 hp., all of 
which could be saved by the use of the correct vis- 
cosity. 

Again, the viscosity of the oil in a turbine circulat- 
ing system increases with use, owing to the evapora- 
tion of the lighter fractions of the oil. It is, therefore, 
highly advisable to have viscosity determinations made 
at frequent intervals in order that the increased fric- 
tional losses due to increased viscosity may be kept as 
low as possible by the addition of fresh oil of a lower 
viscosity than that in the system, in this way main- 
taining the viscosity of the oil within satisfactory 
limits. 
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Power-Plant Accounts—XVI. General Scheme 
of the Accounts 


By WILFRED A. MILLER 


the ledger is by far the most important one. If 

properly kept, it serves as a complete history of the 
transactions that have transpired during the time since 
its inception. Into it, in the final analysis, go all the 
details connected with the prosecution of the enter- 
prise for which it is maintained. Consequently, were 
all the other books of record to be lost and the ledger 
remain, it would be possible to reconstruct the progress 
of events from it. It is for this reason that so much 
stress is laid upon the ledger and its conduct. 

We have now come to that stage in our work where 
it will repay us to take a general survey of this record 
in order to refresh our memories as to what it contains 
and what the contents represent. If we go over the 
entire ledger we shall find that we now have a con- 
siderable number of accounts, making up the following 
list: Labor, Fuel, Water, 
Lubricants, Ash Removal, 


|: ANY set of books kept for accounting purposes, 


transfer from the individual accounts to the Total Cost 
account the former are “closed,” this operation usually 
taking place at the end of every month. Hence, after 
closing, the only accounts that might contain balances 
are: Investment, Total Cost, Income, Profit and Loss, 
Surplus, Reserve for Depreciation and Obsolescence. 
These, in turn, may further be combined just as the 
direct and indirect expense accounts were combined. 
Thus, the profit made in any month is obviously equal 
to the difference between the income for the month and 
the total cost for the same period, this profit resolving 
itself into a loss if it should happen, as it sometimes 
does, that the total cost of generating energy is 
greater than the income received from its sale. From 
this it follows that the Profit and Loss account is 
nothing more nor less than a combination of the Income 
and the Total Cost accounts. Here again we found 
that the manner of mak- 
ing entries in the Profit 





Repairs, Scale Removal, 
Miscellaneous Supplies, 
Indirect Expenses, Invest- 
ment, Total Cost, Income, 


Reserve for Depreciation 
and Obsolescence. 

Of these the first eight 
constitute a group. by 
themselves, being the 
direct expenses of opera- 
tion. Moreover, the 
direct and indirect ex- 
penses combined consti- 





This is the last of a series of sixteen articles on 
Power-Plant Accounts that was started in the 
September 13 issue of ‘‘Power.’’ The main pur- 
Profit and Loss, Surplus, | pose of this series has been to enable operating 
engineers, without any previous knowledge of 
bookkeeping, to set up and operate a standard 
set of accounts designed to give the real cost of 
power and put the power plant on the same basis 
as any other production department. This 
installment gives a general view of the system 
that has been developed in previous articles, as 
well as additional information regarding the 
relation of the various accounts. Loss, 


|} and Loss account was to 
derive the amounts from 
the Income and the Total 
Cost accounts, and in so 
doing to close them out, 
so that their balances be- 
came zero. Therefore, 
after this second stage of 
the closing operation the 
only accounts that could 
show balances would be 
Investment, Profit and 
Surplus, Reserve 
for Depreciation and Ob- 











tute the total cost of 





solescence. Under normal 





operation. It is then pos- 
sible to arrange the list in the following manner: 


Labor ) Investment 

Fuel | Total Cost 

Water Income 

Lubricants Direct Total Profit and Loss 

Ash Removal , Expenses Cost Surplus 

Repairs of Reserve, Depreciation 
Seale Removal | Operation and Obsolescence 


Miscellaneous Supplies 


Indirect Expenses 


From this we see that the Total Cost account really 
contains the result obtained by combining the direct 
and indirect expense accounts. If the balance of the 
Total Cost account expresses the amount of the total 
cost in this manner, it is of course necessary that the 
balances of the direct and indirect expense accounts be 
zero, otherwise the ledger would make it appear as 
if the cost were twice as great as it actually is, since 
we would have the costs once in the Total Cost accounts 
and again in the individual accounts constituting the 
direct and indirect expense records. As a matter of 
fact, it will be remembered that the balances of the 
individual accounts are automatically reduced to zero 
in the process of entering into the Total Cost account 
the information it contains, because this information 
is derived from the individual accounts and during its 





conditions the Profit and 
Loss account will always show a credit balance; that is, 
a profit balance. This profit is, in the nature of things, 
the property of the mill as a whole and is held in the 
Profit and Loss account only until such times as it is 
properly available to be either transferred to the general 
books of the concern as our contribution toward the 
profits earned by it, or for other purposes. In our 
scheme of accounting we have arranged to retain the 
available part of the profit for our own use in the 
purchase of new equipment or similar purposes and so 
relieve the concern from the necessity of making pro- 
vision for the purchase of such equipment for us. The 
amount removed from the Profit and Loss account for 
this purpose is transferred to the Surplus Account, 
from which it may be spent upon occasion, as indicated 
in previous articles. 

We may now get up a schematic representation of 
the ledger accounts such as the one illustrated in Fig. 
1. Each account is represented by a box, either Jarge 
or small, and the interconnections between these boxes 
indicate how the information “flows” from some of 
them to be combined in others. As shown, all the other 
accounts, with the exception of the Investment and 
Reserve for Depreciation and Obsolescence accounts, 


1014 POWER 


converge towafd the Surplus account. Hence, in the 
ultimate analysis the only accounts that are not con- 
tributory to the Surplus account are the Investment 
and Reserve accounts. As is clearly indicated by Fig. 
1, these accounts stand entirely apart from all the 
others, having absolutely no connection with them. We 
could, however, combine them with the surplus-account 
balance to give a figure that would express the net worth 
of the power plant. This would work out as follows: 
We know that the true worth of our equipment is equal 
to the difference between the balance of the investment 
account and that of the reserve account. The only other 
source in our ledger from which we can derive anything 
that possesses potential value is the surplus account. 
This represents the value we have laid aside for the 
purchase of new equipment and like purposes. Were 
we to spend it, our plant would have that much more 
value in it. Although not yet spent, the value belongs 
to the power plant just as would the value of apparatus 


Vol. 54, No. 26 


tant that we think of the cashbook when dealing with the 
ledger, because it really is a part of the ledger. That 
is, we may look upon the complete ledger as being made 
up of two books, the first of which contains the cash ac- 
count and the second of which contains all the other ac- 
counts. If there is any balance at all in the cashbook, 
it must be one on the debit side, since a balance on the 
credit side would indicate that we had paid out more 
money than was in our possession, which is clearly im- 
possible. 

Now the question arises, what shall we do with this 
balance in connection with figuring the net worth of the 
plant? In the case of the surplus account we added the 
balance if it was on the credit side, but subtracted it if 
it was on the debit side. Judging by this, we should de- 
duct the debit cash balance from the net worth as already 
found. Would we be correct in doing so? There can, 
of course, be no doubt that the answer is no. In fact it 
would be more logical to look upon the cash on hand as 
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FIG. 1. DIAGRAM SHOWING THE RELATION OF ALL THE ACCOUNTS 


purchased with it. Consequently, in arriving at a total 
valuation we must add this to our other equipment value. 
Hence, the total value is determined by adding the bal- 
ance of the surplus account to the difference between the 
balances of the investment and reserve accounts. Of 
course this is on the assumption that the surplus account 
contains a credit balance. Were it to contain a debit 
balance, the balance would not express a surplus at all, 
but would be an indication that we have incurred a debt 
which we must pay back out of future profits before we 
can again begin to accumulate a surplus. In such a case 
it would be necessary to subtract the balance of the sur- 
plus account from the difference between the investment 
and reserve accounts in order to find the true worth. 
There may exist one source of wealth in addition to 
these just dealt with, which is not represented in the 
ledger, and that is cash on hand. It will be remembered 
that, if we are called upon to handle the firm’s cash in 
carrying out minor transactions, we keep track of it in 
a special journal called the cash journal, or (more com- 
monly) the cashbook, and that we do not post the entries 
in this book to the ledger because the book itself is laid 
out like a ledger account and serves both as a journal 
and a ledger account. This being the case, it is impor- 


adding that much more value to the power plant, be- 
cause after all, it is only in our possession for the pur- 
pose of being spent in the interests of the plant. How- 
ever, that argument would not hold either. Until the 
money is actually spent it does not belong to us, but is 
something which we owe to the concern. When we do 
spend it, it may be either for the purpose of defraying 
some expense or of adding to the equipment. In the 
former case its value would enter into the cost of power 
production and thereby be lost so far as plant value is 
concerned, whereas in the latter it would add directly 
to that value, in which case it would be converted into 
property belonging to us. So we cannot tell beforehand 
whether the cash is actually going to increase our valua- 
tion or not. We are only holding it in trust from the 
firm, and until we spend it for them it belongs to them. 
Hence we need take no notice of such cash in so far as 
it had any bearing on our plant value. It may just be 
ignored in this respect, although of importance as a 
record of its own. 

The argument may be advanced that, if cash is treated 
in this manner, what we call surplus should also be 
looked upon in the same way, as something not belonging 
to the power plant until it has been spent. However, 





Dec 


the: 
val 
by 

ing 
plu 
the 
exp 
acc 
equ 


for 
sel 
we 
boc 








December 27, 1921 







there are two differences. In the first place, whatever 
value appears in the surplus account has been “earned” 
by the power plant, according to the scheme of account- 
ing laid out. In the second place we know that this sur- 
plus is going to be spent for things that will increase 
the value of the plant, and not for any of the operating 
expenses, since the only object in establishing it was to 
accumulate a fund with which to make purchases of 
equipment of one kind or another. 

While on the subject of the surplus and the purposes 
for which it is to be spent, we will do well to ask our- 
selves how we are going about spending it. So far as 
we are concerned it is merely a figure written in our 
books. We haven’t it in money. Then how are we 
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FIG. 2. JOURNAL ENTRIES FOR EQUIPMENT BOUGHT 
WITH PART OF THE SURPLUS 


going to spend it? This question brings out the fact 
that our accounts and those of the general books of the 
concern are all intertwined very closely. At least they 
must be if our books are to mean anything to the 
firm; that is, if they are going to be anything but the 
most elementary kind of records kept merely for our 
personal information. Thus, unless we have the co-op- 
eration of the management, it would be hopeless for us 
to attempt to concern ourselves with such things as 
taxes or interest, or even with such direct expenses as 
coal, water and the like. Therefore, it is a foregone 
conclusion that we must be in close accord with the 
bookkeeping department. For example, it would be 
meaningless for us to put into effect a system by virtue 
of which we allowed ourselves a profit and the right 
to retain that profit for our own use when available, 
unless we were first to go over the matter carefully with 
the management and receive their consent to the 
scheme. To establish it would mean that due record of 
the situation would have to be provided for in the 
general books of the concern. 

When such provision has been made we will know 
that whatever amount we have in our surplus account, 
is duly recorded to our credit in the general books. 
Hence, when we wish to spend any part of it we have 
merely to notify the firm to that effect, and the goods 
will be purchased for us and paid for out of the general 
treasury exactly as are all other purchases made in 
behalf of the power plant. However, when the bills 
for such purchases come in, this distinction should be 
borne in mind, namely, that they are really purchased 
out of our surplus and that, therefore, our surplus ac- 
count must be reduced by whatever amount we spend in 
this way. 

The bookkeeper will likewise take cognizance of this 
fact and reduce the amount which he was carry- 
ing to our credit by that much. To take care of such 
transactions On our own books means that we must 
make two journal entries for purchases of this nature. 
First, we must make the usual debit entry to the in- 
vestment account, and, secondly, another debit entry 
of like amount to the surplus account, as illustrated in 
Fig. 2. In this way we would increase the investment 
account while at the same time decreasing the surplus 
balance in order to pay for the new equipment that was 
purchased out of it. 
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It may appear that if there is a profit balance in the 
profit and loss account, it, too, should be added in as 
part of the plant value, the same as is the surplus bal- 
ance. A moment’s thought will, however, convince us 
that this is not so. If we go back over our reasons for 
creating the account, we will see that its purpose was to 
keep track of the profit made on power furnished to 
the various departments, but that it was decided that 
this profit should not be touched until the goods that 
had been manufactured by that particular power had 
been sold. It was for the purpose of separating the 
profit so released from that yet “in process” that the 
surplus account was created. It is, therefore, only this 
latter account which may be considered as adding to 
plant valuation. 

As already pointed out, inspection of the ledger, as 
illustrated diagrammatically in Fig. 1, shows that it is 
divided into two distinct groups. One of these consists 
essentially of the direct and indirect expenses, and the 
income corresponding to them, resulting finally in what 
we have chosen to call surplus. The other consists of 
the co-related Investment and Reserve for Depreciation 
and Obsolescence accounts. This division has a distinct 
meaning. A little analysis will prove to us that the 
first group is concerned entirely with the operation of 
the plant as a business venture, whereas the second 
concerns itself solely with the value of the plant used 
in the business. The combined investment and re- 
serve account stands aside as the capital with which we 
are carrying On our business; the other accounts are the 
ones we have to use to find out whether, in making use 
of that capital, we are compelling it to earn a profit 
for us, or whether we are allowing ourselves to suffer 
a loss thereby. The only relation that exists between 
the two groups is that the result of one is to be added 
to or subtracted from the value of the other, according 
to whether a profit or a loss has been made. That is, al! 
the other accounts might be looked upon as working for 
the investment group, which keeps itself entirely apart 
from the general activity and is interested only in know- 
ing at the end of a period whether money has been 
earned for it or not. 


Spraying molten metal on all kinds of materials for 
ornamentation or for protection against corrosion is 
now being done extensively by the Schoop process, ac- 
cording to the Compressed Air Magazine, which de- 
scribes the process at considerable length in the No- 
vember issue. The most modern development of the 
device that makes it possible is the so-called electro- 
pistol, in which an arc is'formed between the ends of 
two wires of whatever metal is being used as the coat- 
ing. A jet of compressed air under about 45 lb. per 
sq.in. is applied directly at the arc and sprays the 
molten metal on the object. The wires are fed to- 
gether just fast enough to hold the are. Powdered 
metal can be used instead of the wires, and an oxy- 
acetylene flame is substituted for the electric arc, in 
another model of the device. The principal use of the 
process is in galvanizing, but there seems to be great 
possibilities for it in other fields, as the spraying may 
be done with many different metals and upon almost 
any material—even wood and porcelain. 





What difference does it make whether the excess 
profits are collected by the coal producer or by the same 
person or type in the guise of a railroad? 
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Pulverized-Coal System for Small Plants 


A System Consisting of a Self-Contained Crusher and Blower Allows Pulverized 
Coal To Be Used in Small Plants 


HE demand for a system or device by means of . 


which poor grades of coal that are available in 

large quantities might be satisfactorily burned in 
pulverized form has caused boiler manufacturers to 
make a careful investigation of the various types of 
equipment obtainable for this purpose. The actual burn- 
ing of pulverized coal has been an accomplished fact for 
some time and in itself needed no great amount of 
further thought, but the condition contributory to and 

















FIG. 1. SEYMOUR COAL PULVERIZER 


resultant from its burning presented great difficulties. 
To begin with, the ordinary apparatus used for pulver- 
izing and handling the coal while it is being prepared 
for the furnace, is so complex and costly to install and 
maintain that the average plant owner or boiler user 
would not consider the investment a wise one in plants 
of moderate size. The problem of deterioration of fur- 
nace refractories and the formation of hard slag, which 
could be avoided only at the sacrifice of furnace effi- 
ciency, seemed to trouble the operating attendant more 
than anything else. With these principal obstacles in 
mind to be overcome, the Erie City Iron Works 
equipped a horizontal water-tube boiler having 4,000 
sq.ft. of heating surface at their Erie, Pa., works to 
burn pulverized coal. 

Experiments conducted on this boiler resulted in the 
development of the Seymour Pulverizer, which is now 
being manufactured by the Erie City Iron Works. It 
consists essentially of a cylindrical stator or housing, 
with a rotor consisting of the pulverizing elements and 


a fan mounted on a shaft therein. Detail of design 
of the pulverizer is easily understood by reference to 
Fig. 1. 

In operation, coal of a size that will pass through a 
1}-in. diameter ring, is fed to the pulverizer through 
a simple adjustable feeding device. After the coal is 
reduced to a sufficient degree of fineness by the pulver- 
izing elements and thoroughly mixed with air that 
enters through the suction orifice of a fan, this mixture 
of air and pulverized coal is blown into the furnace 
where combustion takes place. Both coal and air supply 
are subject to instant and easy regulation to suit any 
variations of load conditions. 

The Seymour furnace, designed and patented by 
Frederick Seymour, was installed under the boiler. Its 
principle of water-cooling seems to insure long life of 
refractory furnace lining, and it also provides a hot 
pavement for the furnace, through a central longi- 
tudinal opening in which all molten slag and ash find 


DATA AND RESULTS OF EVAPORATIVE TEST 


Arranged in accordance with Short Form advised by Boiler Test Committee of 
American Society of Mechanical Engineers. Code of 1912 





1. Test of No. !1—Horizontal W. T. boiler located at East Power House, 
E.C.1. Wks., to determine efficiency. Conducted by W. C. Heckeroth 

2. Kind Si furnace—Pulverized coal 

3. Grate surface, sq.ft.............. : ‘ Beet ry eee None 
4. Water heating surface, sq.ft......... SORE 2 Pte A, At 2 4,022 

5. Superheating surface, sq. ft....... on ey et ee way 

I th ree aig oer oie Rw, anda avin. gd Gs dA ates ta Sbleakte wate So 4-14-21 

Be, PUNO ON sec eg ak als ip 5 Gu Gene pha emai td wack ote WEEE 8 

8. Kind and size of coal—Pittsburgh bituminous slack. 

Average pressure, temperatures, etc.: 

De Wee I ooo occas on co aciins vnastbmmsewensine 151.3 
10. Temperature of feed water enterin ng boiler, deg. weak * 50 
11. Temperature of escaping gases leaving boiler, deg....... oa 4793 
12. Force of draft between damper and boiler—at outlet, Ib.. 0.1 

See Re EA Se eee 0.038 

13. Percentage of moisture in steam..................0:eccceecees 1.85 
Total quantities: 

Oe. Oe Si eon nk enn acer ececcciaceeeswactienlews 12,050 

15. Percentage BE Ee re tae re 8.9 
16. Total weer of dry coal consumed, ib... : Pe EY 10,978 
17. Total ash, lb., from chemist’s analysis ET on aie ee ee ee 2,443 
18. Percentage of ash in dry coal from wo ag er 22.25 
19. Total weight of water fed to the boiler#, | ne ... 84,284 
20. Total water evaporated, corrected for ke in steam, ib.. . eres 
21. Total equivalent evaporation from and at 212 deg., Ib........... 100,636 

Hourly quantities and rates: 
(ene cy ahs tan 3 bata shal vw arn eeahawiades 1.192 
23. Dry coal consumed per hour, lb.......................... 2... 1,370.7 

24. Water evaporated per hour corrected for uality of steam, lb.. 10,341 
26. Equivalent evaporation per hour from and at 212 deg. Ib........ 542 
27. Equivalent evaporation per hr. from and at 212 deg. per sq. ~ of 

water heating saeincd, ID... .... cc cccc sce ccecccceccees Hee 3.118 
Economy results: 

28. Water fed per pound of oon fired (Item 19 + Item 14), Ib.......... 6.994 
29. Water evaporated per pound of | coal (Item 20 + Item 16), Ib.. 7.54 
30. Equivalent eva oration from and at 212 deg. per lb. of dry coal 

NN Oe Ie ocd sired nytimweirwan ome nc bacran uate 9.148 


31. Equivalent ev aporation from and at 21 2 deg. per lb. of mpeneeaen 
Ib. (Item 21 + (Item 16— Item 17)................ eas oee a 4.75 
Efficiency: 
32. Calorifie value of one pound of dry coal, B.t.u..............00eeee 10,938 
33. Calorific value of one pound of combustible, B.t.u. 


Trem 31 X 970.4 
—_—_——_—_———),pereent 81.05 
Item 33 


* The term “as fired’? means actua_ condition, including moisture, corrected 
or estimated difference n weight of ¢ coal on the grate at beginning and end. 

+ Corrected for inequality of water level and steam pressure at beginning 
and end. 


34. Efficiency of boiler and furnace (100 < 


their way to the ashpit below. Fig. 2 shows the genera! 
arrangement of pulverizer and horizontal water-tube 
boiler with the Seymour furnace. The furnace is so 
constructed as to form a part of the circulatory system 
of the boiler. The water circulating through the tubes 
and headers which form the structure of the furnace, 
keeps the furnace temperature in the vicinity of the 
refractories below their melting point, thus preventing 
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their destruction. The heat absorbed by the tubes is 
used in the generation of steam by the boiler. By the 
use of this furnace it is practical to maintain higher 
furnace temperatures than in the ordinary type of fur- 
nace and to burn the coal with only 5 to 10 per cent 
excess air. 

Furnace walls can also be arranged with an air space 
to provide a circulation of air over the firebrick lining, 
thus serving as a protection to the brickwork, and at 
the same time this air is preheated and then admitted 
through a series of openings into the furnace. 

A number of evaporative tests have been conducted 
by the Erie City Iron Works engineers, assisted by 
engineers employed by other industrial organizations 
that were interested in the undertaking. The results 
of one test are given in the table. These tests prove 
conclusively that this extremely simple and compact 
equipment for preparing and burning coal in pulverized 
form constitutes real progress in the art of combus- 
tion. 

This system, with a somewhat different furnace ar- 
rangement, can be used for burning pulverized coal 
under horizontal return-tubular boilers. This type of 
boiler, when hand-fired in the average plant, operates 
at approximately 50 per cent over-all efficiency. A 
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Starting the fire in a cold setting can be accomplished 
by the use of kindling wood or an oil or gas flame. 
After the setting is once warmed up, the pulverized 
coal can be ignited by lighting a piece of oily waste. 
The cleanliness of operation, together with the absence 
of back-breaking muscular labor and other objectionable 
features of present-day boiler-room practice, makes 
this system worthy of the most thorough investigation. 


Life of Cables on Traction Elevators 
By C. W. NAYLOR* 


There has been much discussion regarding the life of 
cables on traction elevators. In the accompanying 
tables are given figures showing the wear of these ropes 
over a period of practically seven years, from July, 
1914, until Nov. 1, 1921. The elevators in Tables I to 
III are eight Otis direct-traction machines, roped one- 
to-one, operating on a 250-ft. lift. The lower 100 ft. 
is express, or run without a stop, and the upper 150 ft. 
is local. The speed of the cars is 600 ft. per min., and 
they run 9{ hours a day 6 days a week, from 8:15 a.m. 
until 5:30 p.m., making about 17 miles per day per car. 
One of.the cars in turn runs one-half hour earlier each 
morning and until 11 at night, making a total mileage 

for that particular car of 25 miles. 














The cars run in an inclosed hatchway 
in a warm office building, and the 
cables are not greased or oiled. The 
number of cable changes in an ordi- 
nary seven-year service would not be 
so great as during the last seven 
years. On several occasions inferior 
ropes were put on the cars because 
war conditions depreciated their qual- 
ity. In Table I, T refers to traction 
ropes, of which there are six, § in. in 
diameter, 350 ft. long; CC refers to 
compensating cables, of which there 
are five, § in. in diameter, 300 ft. 
long; CG refers to the car-governor. 
rope and CWG the counterweight- 
governor rope. The two latter, one 
of each to a car, are 3 in. in diameter 
and 600 ft. long. 

By way of comparison a report, 
Table IV, is given on eleven traction 
machines having one-to-one roping, 
but the traction sheaves are driven 
by a worm and gear. The speed of 
these cars is 350 ft. per min., and 











FIG. 2. 


great saving in coal is therefore possible when burning 
this in pulverized form. The results of a number of 
tests conducted on this type boiler at Erie show an 
efficiency of 74 to 75.2 per cent. No apparatus is re- 
quired other than the pulverizer, a motor, or turbine 
for driving the pulverizer, and a plain pipe connection 
between the pulverizer and furnace. The power re- 
quired to drive this apparatus is approximately 20 
kw.-hr. per ton of coal. This will vary somewhat with 
the nature of the coal handled and its moisture content. 
Smokeless combustion is absolutely assured, as the pro- 
portion of coal to air is gubject to easy and positive 
control at the pulverizer. 


SEYMOUR FURNACE FOR PULVERIZED COAL 


they travel 153 miles per car per day. 
All these cars run local. The first six 
carry passengers up only for nine- 
tenths of the time and the last five carry passengers down 
only for nine-tenths of the time; the remainder of the 
time they carry in both directions. The table covers 
traction cables only, of which there are six % in. diam- 
eter on each machine. There are no compensating 
cables on these elevators, this phase of operation being 
taken care of by chains. 

From a comparison of Tables II and III it will be 
noticed that the compensating cables have in general a 
shorter life than the traction cables. This fact might 
be explained in that there is a twist in the former 
which is removed in the case of latter by vibrating 





*Chief Engineer, Marshall Field and Co, 
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shackles. The drums over which the traction cables 
run are 36 in. and 33 in. in diameter. The sheaves over 
which the compensating cables bend are only 24 in. in 
diameter. There is a decided vibration in the com- 
pensating cables, or a swaying from side to side, which 
is not found in the traction cables. All these factors 
should tend to lessen the life of the compensating ropes... 


TABLE 1. CABLE RENEWALS ON DIRECT-TRACTION ELEVATOR 


MACHINES 


Car No. 1915 1916 1917 1918 1919 1920 1921 
81 CG CG CC T eR Pe cc 
82 CG OL sae CwG CCT T CC CG 
83 OO Bo Be ee mn Smee 
84 CG CWG St. -sinchekad’ Sesee ar 
85 CG 2 ree ae ee 
86 CG CG CC CC CWG CC CWG CG 
.|CO CG CC os am wierd ee cameras) he weities 
l/s “GCC CC 


CW 
Cable changes: T, 5; CG, 15; CWG, 7; Sc: OO: Total 47. 


TABLE II. CAR MILEAGE OF (CC) COMPENSATING CABLES 
DIRECT-TRACTION ELEVATOR MACHINES 

CarNo. 1915 1916 1917 1918 1919 = 19201921 
yeah ee DUE Atccank -yadeeee wemane” deseo 27,500 
1'450* 
- peners BE, acca. ieee 13,900 11,900 
3,200* 
.  csecras sisuen, aessiies pars ; ane 
anaes BEC as igopgwaics Wael 27,600* 
a Seances BE acca peuieseh 17,500 11,500* 
Me. Soeaaae Bete neatiperatans 13,900 15, 100* 
icone 11,500 2,750 : 12240 13,900* 
ods 12:800 = 2.75 UE ack vcs 13,900* 
ate Ee « ae | eeeeannee 16,300* 


* Cables still in service Nov. 1, 1921. 


TABLE II. CAR MILEAGE OF (T) TRACTION CABLES 
DIRECT-TRACTION ELEVATOR MACHINES 


Car No. 1915 1916 1917 1918 1919 1920 1921 
ml: diatese wae CRE ‘<escane  wtuawas ‘ : 24,800* 
ee See ee eee 25,500 5,900 8,700* 
Be Wheaties See. she tee elle eae iam aee 31,500 8,700* 
BO tie. Guia wiecie el ee ke. Wa hey eae 41,000* 
Deas Giheinee iGegalen teek ~ateunee Tone ee 41,000* 
RT Some oe cs emcee ew Vii ina ee seem 41,000* 
BURG e tn. em oe. a5 ts bine o wlan i. Dainty a Ae 000 
te kia eae Sie cate ih aa meena 31,500 8,700* 
* Cables still in service War. , 1921. 

TABLE IV TRACTION CABLE RENEWALS ON GEARED 
TRACTION ELEVATOR MACHINES 
Car Mileage Car Mileage Car Mileage 

Car No. Cables Renewed Cables Renewed Cables in Service 
63 0 060h—“‘“—OOO( we’ 4,500 
64 eee 6,000 
65 MSG 28 ——_—s wwe 9.400 
i 36,000 
67 S0GU @ 8 8 ~—~—— wees 40 
—. ' a) tiers 36,000 
69 18,200 17,800 
70 18,200 : 18,000 
71 32,000 , 4,500 
72 16,200 10,200 9,800 
73 26,500 ‘ 9,400 


There seems to be a difference of opinion as to the 
exact cause for the increase in wear of the compensat- 
ing cables. Most engineers and cable salesmen claim 
they have not noticed the difference. My operating 
elevator man says he attributes most of the wear on 
these cables to vibration. They always break from the 
inside, there being very little surface abrasion visible. 


Variable-Speed Power Transmission and 
Feed-Control System 


A speed-control system suitable for a wide variety 
of uses for which variable-speed power transmission is 
needed, is being put out by the Oilgear Co., Milwaukee, 
Wis. It consists essentially of a pump which can be 
adjusted through a wide range of delivery capacity, and 
a motor driven by the working fluid—oil received from 
the pump. The variable-speed drive receives power 
from a constant-speed lineshaft or constant-speed motor 
and delivers this power at any required speed from zero 
to a maximum in either direction, at an efficiency at 
full load of 85 per cent. 

The cylinder barrel of either unit consists of a hub 
with central bore and five cylinders radiating from it. 
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The bore of the hub is fitted closely around a ported 
pintle, and each of the radiating cylinders contains a 
plunger operated by a flat steel crosshead and deliverin, 
the plunger thrust through a roller bearing to a reac- 
tion plate on the surrounding driver. As the cylinder 
barrel revolves, each cylinder in turn registers with 
one of the ports as the plunger in that cylinder is 
moved outward, and after passing through a half revo- 
lution, the same cylinder begins to register with the 
other port and continues to do so while the plunger 
is moving inward. Therefore, each cylinder draws in a 
quantity of oil from the upper port and expels the 
same amount of oil into the lower port. The amount 
of oil handled by each cylinder at each revolution de- 
pends on the stroke. If the operator sets the stroke 
at zero, no oil will be pumped. If the pump is at 
maximum, a large, steady flow of oil is drawn in 
through one port and delivered through the other. 
Each of these two ports communicates with a length- 
wise passage through the interior of the pintle, termi- 
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VERTICAL SECTION OF OILGEAR VARIABLE-SPEED DRIVE 


nating in a similar port at the opposite end of the 
pintle upon which is mounted the motor unit. The 
oil issuing from one of the ports within the motor- 
cylinder barrel pushes the plungers outward with what- 
ever force may be necessary to compel the motor to 
rotate, and as each successive plunger reaches its outer- 
most position, it ceases to register with the pressure 
port, crosses a bridge, and expels the oil into the return 
or low-pressure port during the succeeding half of its 
revolution. Thus the five motor cylinders combine to 
return the stream of oil through the low-pressure pass- 
age to be pumped over again back to the motor. 

The speeds selected by the operator are obtained ir- 
respective of changes in load, unless the load becomes 
excessive, in which case an automatic overload gear re- 
lieves the operator of responsibility by preventing him 
from overloading the machine. The overload gear may 
be adjusted to any desired maximum load up to the 
capacity of the machine. When this is exceeded, th 
speed will be reduced, even to stopping the driven ap- 
paratus in case of a jam. 

The system lends itself readily to various means of 
remote and pilot control; for instance, coal conveyors, 
coal pulverizers and stokers. It may be readily ar- 
ranged so that pressure is the governing factor. On an 
automatic stoker drive, for instance, the speed may be 
varied automatically by the variations in boiler pres- 
sure relayed to a pilot valve. 
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Water in Steam-Engine Cylinders 


Causes of Wet Steam and a Discussion of the Various Ways by Which Water May 
Enter the Cylinder of a Reciprocating Steam Engine 


By I. L. KENTISH-RANKIN 


dences of water in the cylinder have been singu- 

larly free from fatal consequences, there is a 
yather natural tendency to look upon these accidents as 
annoying and costly instead of classifying them as 
hazardous. That they are a hazard cannot be empha- 
sized too strongly. 

Water may enter a cylinder (1) when starting up the 
engine, (2) while the engine is running, (3) when shut- 
ting down, and (4) after shutting down. It may enter 
from the live steam line or from the exhaust line, de- 
pending upon conditions. Its entrance into the cylinder 
during starting and while shutting down finds little 
excuse as this can be prevented by precautions on the 
part of the engineer. Entry of water while the engine 
is running is the most difficult to prevent, because the 
effort must extend from the boiler-feed water line to 
the vacuum pump. 


P azes © cylinder-head fractures and other evi- 


CYLINDER CONDENSATION 


A large amount of water forms in the cylinder of an 
engine when starting up unless the temperature of the 
cylinder walls and piston has risen sufficiently to over- 
come excessive initial condensation. To warm the cyl- 
inder, the throttle should be “cracked” for sometime be- 
fore starting. When this has been done and the cylinder 
warmed up and the condensation drained off by the drip 
cocks, there is little likelihood of water being entrained 
in the high-pressure cylinder on the one hand, or of 
water being drawn into the cylinder from the exhaust 
line due to the partial vacuum that is created in the 
low-pressure cylinder. 

It is as necessary to warm up the receiver and low- 
pressure cylinder of compound engines as it is to warm 
up the high-pressure cylinder. This is generally accom- 
plished by a bypass from the high-pressure steam line. 

Notwithstanding general opinion to the contrary, 
engine drips are of little value for eliminating water in 
the cylinder once the engine piston is moving. These 
drips, which are usually located at each end of the cyl- 
inder and at the throttle, are valuable for removing 
condensed steam before starting up, but they cannot be 
relied upon to do more than this. Their orifices are so 
restricted and their inlets are so located that water 
cannot freely escape in the short time available as the 
piston moves through the cylinder; nor does the water 
readily find its way into the inlet offered because it is 
splashed onto the cylinder heads by the rapid movement 
of the piston, and lastly, the exit furnished by the 
relatively small drain restricts the flow of water. For 
safety, water must be kept out of the cylinder. 


SHUTTING DOWN THE ENGINE 


Several conditions may arise preceding and while 
shutting down an engine by which water enters the 
cylinder. With compound engines either the high-pres- 
sure or the low-pressure cylinder may be the one affected, 
depending upon the reason for water existing. Water 
that enters the cylinder during the procedure of shut- 
ting down is due to carelessness. 


When the boiler relief valve blows, the water level 
in the boiler rises owing to the more rapid formation of 
steam. If a high water level is being carried, water 
may be carried over into the steam line, and the engine 
may get a dose of it with serious consequences. The 
danger of water being carried over is increased by poor 
feed-water regulation or by a sudden dropping of load 
on the prime mover. 

Another and entirely different set of conditions may 
exist by which water enters the cylinder from the low- 
pressure piping. Water may also enter the cylinder 
from the exhaust pipe while the engine is still running, 
because after the throttle has been closed a pressure 
below atmosphere exists and any accumulation of water 
in the exhaust line may flow into the engine. It 
may also occur when the pump of a jet condenser inad- 
vertently stops, for water then rises toward the engine 
exhaust port. 

A vacuum breaker is an important adjunct to all con- 
densing equipment, but even with automatic vacuum 


_breakers a potential danger exists in that they may fail 


to function properly owing to some derangement or 
because the incoming air enters at the wrong place or 
at too slow a rate. 


VACUUM-BREAKER OPERATION 


Many of the so-called automatic vacuum breakers 
consist of a float that rises as the water rises until it 
finally operates the valve controlling the air supply. 
When this valve functions, air enters the condenser and 
stops the further influx of water upward toward the 
prime mover. If the float becomes water-logged, if the 
valve sticks or the mechanisms linking float and valve 
jam, water continues to rise and disaster may result if 
the defect is not discovered in time. The ‘Vacuum 
breaker should come in for frequent and careful inspec- 
tion to assure that it is in proper working order. 

It is important to locate the air inlet as close as 
possible to the engine exhaust port. Sometimes because 
of convenience the air inlet is located well down the 
exhaust pipe and water reaches the air inlet before air 
is admitted. This condition increases the danger of 
water entering the cylinder because the water and air 
mix, and since the specific volume of the mixture of 
water and air is lower than that of water alone, the 
water level rises more rapidly than would the column 
of water alone. 

Another matter that calls for close attention is that 
the air-inlet valve has sufficient cross-section and posi- 
tive action to permit the requisite quantity of air to 
enter the condenser to break the vacuum completely in 
a short lapse of time. These are some of the conditions 
that have been found to exist where an engine has been 
damaged for no apparent reason. They are avoidable. 

In certain industrial plants the condenser is located 
on the engine-room floor, so that it is approximately at 
the same level as the engine cylinder. Usually, this 
arrangement exists where the condenser was installed 
as an afterthought and the absence of a basement neces- 
sitates placing the condenser on the first floor. 
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It is apparent that condensation may collect readily 
in the exhaust piping. It need not rise very high to 
reach the engine cylinder. If the condensate pump 
stops and the engine is shut down, the cylinder may 
draw water. The obvious remedy to combat this condi- 
tion is to install the exhaust pipe vertically downward 
if possible so that any condensate that may be en- 
trained will be harbored as far from the engine exhaust 
port as possible; and to insert a non-return valve close 
to the engine exhaust outlet. 

An atmospheric relief valve should be installed in the 
exhaust line under all conditions, as it not only prevents 
the immediate shutting down of the engine should the 
vacuum be lost, but it protects the low-pressure cylinder 
against the piling up of high pressures. Fig. 1 indicates 
the location for the non-return and atmospheric relief 
valves. 

STEAM SEPARATORS 


Steam separators are intended to remove small 
amounts of water from the steam. These may be effi- 
cient where there is low moisture content, but the 
efficiency decreases rapidly as the moisture content in- 
creases. The steam separator should, therefore, have 
ample separating surface for its work. The amount of 
steam passing through the separator per hour should 
determine the size of separator to use, and not the size 
of pipe feeding it. Higher steam velocities are more in 
vogue than formerly (especially where superheating is 
employed), so that smaller pipes are used, and if the 
separator size is based on pipe size, it may be too small 
for its job. 

The efficiency of the separator depends on the condi- 
tion of its surface. The collection of dirt, oily sludge, 
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FIG. 1. DIAGRAM SHOWING LOCATION FOR NON-RETURN 
AND ATMOSPHERIC RELIEF VALVES 


etc., lowers the effective separating surface. Where dirt 
is expected, generous separator surface is even more 
desirable, 

A steam separator is effective only in so far as its 
drainage is effective. Doubtless many engine wrecks 
have been due to defective separator drainage. Another 
fact worth remembering is that a separator that be- 
comes flooded creates a more hazardous condition than 
were no separator used at all, because-a little water 
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entering a cylinder may pass through without trouble, 
whereas a big slug of water, such as may easily occur 
where the separator is water-logged, will assuredly caus. 
havoc. 

Separator drainage pipes should be of ample capacity 
to assure ready drainage. The smaller the pipe th: 
more likely it is to become clogged up. The capacity 
of a separator is determined by its drainage. The fewer 
fittings, the greater the simplicity of the piping and 
the more direct the path from separator to steam trap, 
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FIG. 2. TYPICAL STEAM-PIPING LAYOUT, SHOWING 
LOCATION OF SEPARATORS 


the better. Where valves or cocks are intsalled, they 
should be locked “open.” 

A practice that has much to recommend it is that of 
inserting a receiver tank between the steam separator 
and the steam trap. If this receiver is two or three 
times the capacity of the trap, it affords opportunity 
to examine and overhaul the trap without interfering 
with the operation of the separator. It also lessens the 
seriousness of a clogged or inoperative trap. Many com- 
panies use a receiver for the separators in the main 
steam lines, when the moisture content is high, as well 
as for the individual engine separators. It is a worthy 
precaution. 

Fig. 2 shows a steam-piping layout with a separator 
in the main header and one in each engine supply pipe. 
A slug of water has considerable inertia and will not 
turn to pass down a tee when it can pass straight along 
the pipe. This means that most of the water will reach 
the elbow and so pass to the separator of engine No. 3. 
This engine, therefore, is the one that may suffer most 
from water and the auxiliary apparatus, such as the 
steam separator, drains, steam trap, etc., require 
specially active attention. The greater length of pipe 
means greater condensation and so larger quantities of 
water for this engine. 

Every engineer should watch and guard against the 
conditions enumerated below, as they cause the accidents 
which are blamed upon “something that happened.” 

Causes of Wet Steam.—Priming or foaming: Impure 
water, chemically or mechanically, through oil, kerosene, 
foreign matter in suspension, excessive water treatment, 
concentration; excessive evaporation rates; excessively 
high water level; faulty feed-water regulation; blowing 
relief valve. 

Causes of Water Reaching Engine.—Faulty pipe 
drainage; insufficient steam-separator liberating sur- 
face due to dirty and clogged surfaces; insufficient 
drainage, drain pipes too small because clogged with 
dirt; absence of drainage, drain cocks turned off; de- 
fective steam trap. 

Any of these conditions can arise in any plant. But 
if any one should arise, how long can it continue in your 
plant? That is the criterion. 
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Watching the Coal Man 


LL of us are inclined, in the absence of elaborate 
instruments, to ignore those tests which may be 
made with tools available to all. For example, it is 
not absolutely necessary, although desirable, to have a 
chemical or calorific test made of the coal purchased. 
The heat per pound of combustible in any typical 
coal is fairly uniform. The amount of combustible per 
pound of coal purchased is, on the other hand, by no 
means uniform. Since it is the combustible only that 
is burned, it is well worth while to find this percentage 
or to find the percentage of ash. 
If the engineer will secure an ordinary crucible with 
a cover, he can crush up a pound of coal, place it in the 
crucible and then set the latter in the boiler furnace. 
After an hour or so the combustible will all be con- 
sumed and the remaining substance is the ash and dirt 
which is purchased along with the combustible, but 
which is absolutely of no use—in fact, is a detriment. 
The engineer is now in a position to speak with some 
degree of exactness when he approaches the manage- 
ment or the coal dealer. Once the latter learns his 
coal is being so tested, it will be surprising how quickly 
the percentage of ash and dirt decreases. The cost of 
coal is from sixty-five to eighty per cent of the total 
operating costs of the power plant, and a reduction of 
non-combustible from twenty to ten per cent of the 
coal would often equal the total labor cost in the plant. 


Errors in Tests 


T IS by no means infrequent that when the results 

of some test on a prime mover have been challenged, 
upon investigation serious errors in the manner of con- 
ducting the test have been disclosed. At times the er- 
rors may be traced to a lack of complete understanding 
of all the factors having a bearing on the problem. More 
frequently, however, errors may be set down as due to 
negligence and carelessness on the part of the investi- 
gators. In other tests the lack of proper measuring 
instruments causes gross errors in the result. 

Unless the test engineers have given serious thought 
to the problem and have incorporated in the scope of 
the investigation every single item that has any bearing 
on the subject, the test is doomed to failure from the 
start. If pressure gages, scales and thermometers are 
not carefully calibrated before the tests, the readings 
are, of course, worthless. The use of pressure gages 
to read low pressure values should never be coun- 
tenanced, since no gage is accurate over the entire range 
of the dial. Mercury columns are much more reliable. 
Likewise, ordinary thermometers are of no use if any 
degree of accuracy of reading is required. Even the 
higher grades of thermometers may vary, and in places 
where the entrance and exit temperatures are taken, the 
interchanging of the two thermometers at stated inter- 
vals will rectify any existing error. Assistants shouid 
be instructed as to the proper method of reading. Sel- 
dom do two untrained men secure readings from the 





same instrument that do not vary by over one per cent. 


Carelessness in tests has had a detrimental effect 
upon engineering. Tests showing unusual efficiencies, 
even when conducted by experienced men, have been 
questioned by other engineers, and the public often 
places a heavy discount on such work. If an engineer 
has a desire to reach an honest result, has proper in- 
struments and trained assistants, no reason exists why 
the results should not be reasonably accurate. 


Hazards of Wet Steam 


ATER is probably the major cause of engine 

wrecks in general and cylinder-head failures in 
particular. Considering the number of engines in daily 
use, the many different conditions under which they 
operate and the numerous contributing causes through 
which an abnormal amount of water may be carried over 
into the cylinder, one is forced to admit that engine 
wrecks are less frequent than might be expected. And, 
fortunately, comparatively few are fatal. 

Nevertheless, the fact remains that water in any 
quantity is hazardous to both life and property. There 
is a tendency to overlook this fact by those brought 
into daily contact with the dangers of the power plant. 
Familiarity breeds contempt, it is said. But the engi- 
neer who feels contempt for water in his cylinders is 
courting disaster for his plant and jeopardizing his 
own safety. 

The reasons why water may enter engine cylinders 
are well understood, for there is nothing mysterious 
about them. The actual reason, however, is often 
masked by other conditions. The methods by which 
they may be prevented are equally apparent. Plant 
layout, piping arrangements and pipe coverings may 
encourage or discourage the formation of water, but 
the use of proper equipment, proper maintenance of this 
equipment and the adoption of proper safeguards gen- 
erally serve to prevent serious trouble. 

Water may enter a cylinder while the engine is being 
started up or shut down or while running. The latter 
condition is the hardest to combat because water may 
result not from one cause alone but by a combination of 
several conditions, each partly beyond the control of the 
engine attendant, such as high water level in the boiler, 
or the sudden blowing of a relief valve may send a 
slug of water into the steam line. Priming and foaming 
due to bad water, oil or excessively high evaporation 
rates in boilers with insufficient liberating surface, are 
other so-called operating conditions that may endanger 
an engine. The conditions cannot be entirely obviated, 
perhaps, and so must be guarded against. 

The steam separator is the last-line trench between 
the boiler and the engine. It is a piece of equipment 
that too often comes in for far less consideration and 
attention than its importance warrants. A fact often 
overlooked is that the steam separator is not a filter; 
it can only eliminate a certain amount of water from 
the steam, and how well it functions depends on how 
clean it is kept, whether it has sufficient liberating 
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capacity for its task and how rapidly the captured mois- 
ture is drained off. A separator is not intended to stop 
slugs of water, but entrained moisture. Drain pipes 
should be of ample size to keep the separator free, other- 
wise it may become a hazard of itself by the backing 
up of water. 

In some quarters there is a tendency to omit the 
steam separator where superheat is used. Superheat 
lessens the likelihood of condensation and wet -steam 
troubles and so contributes to safety as well as economy. 
But the degree of superheat feasible with most recip- 
rocating engines is not sufficient to justify the elimi- 
nation of the separator. Even with turbines using 
high superheat the separator helps to reduce erosion of 
the turbine blading. Where conditions tend to produce 
wet steam, such as a long line, it is often well to insert 
a separator in the main line as well as immediately 
ahead of each engine throttle. 

The important thing to remember is that water is 
liable to start off toward the engines in the best- 
regulated plants for any of several reasons and that 
proper plant layout, suitable equipment, adequate main- 
tenance and eternal vigilance are the only antidotes. 

Elsewhere in this issue is an article that brings out 
some aspects that might be overlooked as the day’s work 
becomes a habit. It will serve to refresh the memory 
and awaken the conscience to the lurking dangers of 
wet steam. 


Centralizing Control 
in the Power Plant 


EGINNING with the first plant for generating elec- 

tric power, the tendency has been to concentrate 
the control of the generating units and circuits at some 
central point—at first on a switchboard near the gen- 
erators themselves, and this practice, for small stations 
with hand-operated switches, has existed, to the present 
time. However, this location of the switchboard is 
determined more by placing it where the electrical 
functions can be conveniently looked after by the watch 
engineer than by any necessity for the man at the 
switchboard to see the equipment controlled from the 
board. In the larger stations, even at an early period 
in electrical power-plant development, the practice was 
to locate the control panels away from the generating 
units—at first on an open gallery overlooking the main 
units, then in a closed gallery, and now the control room 
is frequently in a building isolated from the main gen- 
erating room. From this location the operator manipu- 
lates the control of the entire station without even 
hearing the sound of the machines or seeing a switch 
operate, being guided only by the reading of the 
instrument and signals in various forms. 

On the steam end of the plant, with few exceptions, 
practically the reverse of what exists on the electrical 
functions is found. At each boiler there is a control 
and instrument board on which are mounted the devices 
for properly operating that unit. The control of the 
other auxiliaries is located at practically as many points 
as there are machines. In the more modern plants 
effort has been made to concentrate all the auxiliary 
equipment in the turbine room where it will be under 
the care of one crew of attendants. This is very de- 
sirable, but what is more desirable is concentration of 
the operation of the entire steam end of the plant at 
some central point where it will be under the direction 
of one highly skilled operator. 
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It is beginning to be generally appreciated that to 
obtain most efficient operation it is not only necessary 
to have the correct number of units on the system to 
carry the load, but also requires proper adjustment of 
the auxiliaries as well as the main units and boilers to 
this load. This is difficult to do and maintain the ad- 
justment unless the control is under the supervision of 
at least one highly skilled attendant. 

With centralized control it would be possible not only 
to have the boilers operate at their highest efficiency for 
a given load; but also to have worked out in advance the 
combination of equipment that would give the most effi- 
cient heat balance in the station for this load and have 
the vlant operated on this schedule. Attempts are 
being made in a few cases to accomplish this end, but 
they are the exception rather than the rule. If it is 
advantageous to concentrate the operation of the elec- 
trical equipment under one skilled operator, how much 
more desirable to do so with the steam equipment, espe- 
cially the boilers. As far as the over-all efficiency of 
the plant is concerned, it cannot be seriously affected 
by the manipulation of the electrical equipment. How- 
ever, on the steam end it may be operating at high effi- 
ciency at one time and in a few minutes a change may 
take place that will seriously impair the efficiency. To 
be able to operate the present plants at their highest 
efficiency at all times, consistent with load conditions, 
is just as important as to improve the maximum effi- 
ciency over what it is at present. 


The reported discovery of a new natural-gas field in 
Northern Louisiana reminds one that perhaps our fuel 
resources are not quite so limited as they have been 
estimated. If the reports, credited as coming from the 
United States Bureau of Mines, are true, this field holds 
about five trillion cubic feet, the greatest natural-gas 
resource yet discovered. This is a tremendous volume 
of gas and, if properly utilized, will be of great value to 
the district within its reach. Are we going to profit 
by past experience in utilizing this new fuel supply, 
and abandon the wasteful methods of the past. 


It is said of the president of a certain engineering 
society that, in his retiring address at the annual 
dinner, he chided the members severely for their very 
poor attendance during the year, as compared with their 
almost one hundred per cent attendance at the dinner. 
“You are stomach engineers,” he said. “You seem to 
care nothing about food for the mind.” There is more 
truth than tact in his words. It is well to remember 
that an undernourished mentality gives no better re- 
sults than an undernourished physique, although its 
starvation is less noticeable, and so more dangerous. 


The railroads lately agreed to reduce their rates by 
about one dollar a ton on export coal to seaboard points. 
Foreign consumers can choose other sources of supply 
when the price goes too high. Domestic consumers don’t 
count—they have no choice. There is something wrong 
when Great Britain can sell coal in New England 
cheaper than our own producers. 


The claim of the Bureau of Mines that a saving was 
made through the Government fuel yard is flatly contra- 
dicted by a firm of public accountants reporting to the 
National Retail Coal Merchants’ Association. A good 


accountant could prove that we are in debt to Germany. 
The association’s lobbying record hardly indicates inno- 
cent impartiality. 
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j An Engineer That Should 
- | Have Been Fired 


This tale is written so that if you are a competent 
engineer you can say, “Thanks be, if I die tonight 
, | I will leave no such mess for any mah as Smith left for 

his successor.” 

The pulp and paper industry covers a big stretch of 
country and engineers by the name of Smith are numer- 
ous, so you can’t locate the particular man or the plant, 
and they both exist. 


i As Smith ran a plant in the north country, I was 
" surprised to get a phone call from him and more so 
e to hear that he had landed a job in town, but was already 
3 wishing himself back in the wilderness again. “Come 
3 over and help us,” was his plea, “or I must let someone 
e else be engineer on this job.” 

0 He met me at the superintendent’s office and took me 
it | to the steam plant. The fireroom was so full of smoke 


. | that it was impossible to see far, and I was some time 
making out that there were five boilers, two batteries 
of return-tubulars and one single water tube, all with 

g underfeed stokers. 


al After walking around a bit, I began to get my bear- 

y ings and take stock of the firemen. These fellows made 

Ir no attempt to use the stokers on the first battery of 

r. return-tubular boilers, but simply loaded the furnace 

to full through the firedoors, which did not fit any too 

re well, being continually red-hot and all warped out of 
or shape, and the blast from the fan blew a ring of flame 

C= and smoke all round them. 

ts It was nearly impossible to breathe, and we could 
not see the smoke flue. We passed around to the back 

xy of the boilers and had a look at the stacks. The return- 

“ tubular boilers were all connected to a steel stack that 

ly had several holes in it large enough for a man to put 

+t his head into, besides many more as big as my fist and 

.g smaller. 

J To get rid of the smoke, windows were removed from 
their frames in the monitor, and while it was clearing 
away I watched the firemen and noticed that the stoker 

as on the third boiler was also beginning to give trouble 

a- and occasionally the fireman gave it gentle assistance 

he with a crowbar. A casual inspection showed that all the 

od stokers were badly in need of repairs and would have to 
1y. have a lay-off as soon as possible. 


It was now late afternoon and gloomy enough in that 
hole. In the semi-darkness a red spot showed just 
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under the tube door of the water-tube boiler, and on 
investigation it was discovered that the brick lining 
had ‘fallen and the suspension beam was beginning to 
buckle toward the front. We stopped firing that boiler 
and sent for the mill manager. He was scared worse 
than we were, but kept his feet on the ground until 
we got the fire drawn and the boiler out of commission. 
It was not a pleasant job, and we did not save any ex- 
pense in getting timbers to brace up that corner of 
the boiler. 

In the morning we talked matters over and decided 
that as the steel beam would have to be replaced, it 
would be a good opportunity to overhaul the boiler and 
to raise it up at the same time. But it stood between 
the two batteries of return-tubular boilers and the 
smoke flue for one of them passed over the top of it, too 
close to allow it to be raised. 

This water-tube boiler was purchased second-hand and 
had been installed by the mill people. To avoid the flue, 
they set the boiler so low that the stoker was in a hole, 
the bottom of which was about 30 in. below the floor 
level. It was desirable to get that stoker out of the hole 
and also to increase the height of the setting to get more 
combustion space, so the only thing to do was to move 
the smoke flue higher, and investigation showed that 
there was plenty of space under the roof to take it even 
higher than we wanted to raise the boiler. 

While we were examining the flue, we discovered the 
squared end of a rod projecting from it, which proved 
to be the damper spindle from which the crank had 
long since been removed. A wrench applied to the 
spindle proved that the damper was about half closed. 
Then we found the crank and secured it in place so 
the damper would stay full open. 

We had quite a hunt for that crank because all the 
timbers of the roof were loaded with an accumulation 
of soot and dust, and the crank and the greater part 
of the wire cable originally used to operate the damper 
were buried in dust. It had been arranged to work with 
a counterweight, and when the end of the cable nearest 
the floor was hooked to the last spike in the post, the 
damper was wide open. When the crank came off, it 
went up to the timber the pulley was on, and the fellow 
who pulled it there took a couple of turns of the damper 
cable around the post and let it stay at that. 

Of course it was necessary to shut down the plant to 
get at the job, and a new steel stack was ordered at 
the same time. When the brickwork was removed we 
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could see into the boiler, and there never was a dirtier 
mess exposed to the light of day. 

That boiler had been in operation continuously for 
almost a year. The back end was full of soot level with 
the top of the bridge wall, and it was caked between the 
tubes. The stoker was buried in dust and ashes. How 
they got steam is a puzzle, and we figured that it had 
not been cleaned since it had been put on the line. 

Though this firm has works at several places, it 
had no mechanical engineer and the rest of the plant 
showed the need of responsible supervision just as badly 
as did the boiler room. Steam pipes wer® uncovered 
and leaking, and other kindred sins of omission were in 
evidence everywhere. Smith and I wondered how the 
manager of any firm could be so blind as to allow such 
inefficiency, even if he had no mechanical training. We 
concluded also that an engineer who didn’t get fired for 
fighting with the boss over such conditions was not so 
much either. Most men would have stuck to the boss 
until he could see how his money was going, or get fired. 

Montreal, Canada. H. A. VINCENT. 


Water Hammer in a Water-Tube Boiler 


In, our boiler plant, which contains ‘two vertical 
water-tube boilers, we had a peculiar experience with 
water hammer, which I believe should be of interest 
to all who are handling boilers. 

Our boiler, after operating for several years with 
little if any trouble, suddenly started to knock in the 
rear top drum. In fact, the knock became so violent 
as to cause the whole boiler to shake. After cooling the 
boiler, the manhole was opened and I went in to see if 
the baffle which acts as a mud drum was loose. This 
was tight and I could find no trace of anything likely 
to produce knocking. We fired up the boiler again, but 
the knocking was just as bad and all finally agreed it 
was some kind of water hammer. Cooling the boiler 
again, I re-entered the rear drum and upon close ex- 
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amination found that the bottom end of the feed pipe A 
was almost closed with scale and mud, and the flange 
coupling at B was somewhat loose. The pipe was cleaned 
and the flange tightened. From that time on no fur- 
ther hammer was heard. 

I am of the opinion that the feed water spurting 
out through the flange coupling acted as a jet condenser, 
condensing part of the steam in the drum. This caused 
a partial vacuum, whereupon the water in the tubes, 
being under a higher pressure, rushed in the drum, 
giving out the sound of water hammer. 


Brooklyn, N. Y. JOE L. GANS. 
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Preventing the Burning of Fingers 


In working around the power plant one’s fingers 
become very sensitive, due to oil, etc. In handling 
small valves on steam lines, the fingers, being sensitive 





CORD-COVERED VALVE WHEEL 


often are blistered, and it is almost impossible to grasp 
the valve wheel hard enough to close the valve. 

To eliminate this trouble in our plant, we have 
wrapped the handwheel of every steam valve, large and 
small, with manila cord, as shown in the sketch. This 
removes all the trouble and has the further advantage 
of giving a good grip in turning the wheel. 

Chicago, IIl. F. L. GAuss. 


How to Measure Watts With a Watt-Hour 
Meter and Lamps 


It is sometimes desirable to ascertain the power taken 
by small electrical devices when the only instrument 
available is the watt-hour meter in the power circuit. 
One way of doing this would be to connect the load to 
the watt-hour meter and count the disc revolutions for 
a given period and then calculate the watts by the test 
formula for the meter, but this requires a familiarity 
with the characteristics of the instrument. 

Another method that can be used, although not so 
accurate as the first, is to put a load of lamps on the 
meter and count the revolutions made by the meter’s 
disc. It can be determined by the wattage rating of 
the lamps what the approximate load on the meter is. 
After this disconnect the lamp load and connect the 
device whose watts are to be determined. Count the 
revolutions of the meter for the same time as for the 
lamp load, then the watts can be determined by simple 
proportion. Say that ten 60-watt lamps were connected 
to the meter and in two minutes the meter disc made 
60 revolutions, and when the device whose watts are 
to be measured was connected, the meter revolved 42 
times in two minutes. The lamp load was 10 . 60 = 
600 watts. The load to be determined is in direct pro- 
portion, therefore the unknown load in watts equals 
the lamp load times the revolutions for the unknown 
load divided by revolutions for lamp load, or in this 
case equals (600 * 42) — 60 = 420 watts. 

This is only approximately correct since the wattage 
of the lamps will vary with the voltage and slightly 
with the age of the lamps. T. H. REARDON. 

Northampton, Mass. 
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Contact-Making Voltmeter Made from 
A Watt-Hour Meter 


Around almost any power house will be found an old 
watt-hour meter with the register missing or with some 
other defect which, while making it unfit for further 
service as a watt-hour meter, causes the engineer or 
electrician to hang it on a nail on the off-chance that 
he may some day use it. Engineers and other knights 
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ARRANGEMENT OF METER DISK, CONTACTS 
AND LAMP CIRCUITS 


of the continuous service order are built that way; 
never throw anything away. 

But the old watt-hour meter may, with a few minutes’ 
rigging up, be made just as handy as anything in the 
plant, to indicate the rise, or fall of voltage beyond 
certain limits, either supplementing or taking the place 
of an automatic regulator. Especially is this desirable 
in plants where the engineer is frequently called out 
of the engine room or away from the switchboard, and 
in small plants operated at times by one man, or where 
ihe load is subject to large variations compared with 
the capacity of the generators. 

The contact making voltmeter suggested in the sketch 
can be set to indicate a variation of two volts above or 
below normal—quite a surprise to the writer, who didn’t 
believe the meter was accurate to that extent, until after 
making an actual test. 

An old Columbia type C-1 five-ampere 110-volt meter 
was used to make the device. A hairspring S, from an 
alarm clock was attached to the shaft and anchored 
under a convenient screw on the register bracket. A 
small brass pin P was riveted in a hole at the edge of 
the meter disc, and two brass springs, tipped with 
Ford spark-coil points, set in a stationary fiber block 
completed the job. Forty-five minutes was consumed; 
the meter was inventoried as junk, and a jeweler do- 
nated the hair spring. The register dial was the only 
part removed from the meter. 

The wiring diagram shows the method of connecting 
up the red and green lamps, R and G, to indicate low 
and high voltage respectively. Although the writer’s 
installation has only one set of these lamps at present 
in the boiler room, it is of course a simple matter to 
add as many sets as necessary, at points of vantage. 
The current coils of the meter are connected into the 
circuit in the regular manner through a 25-watt lamp 
Which provides a source of load that gave the right 
amount of torque. R. S. SEESE. 
Chicago, Ill. 
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Stopping a Leaky Joint 


Some of us, when things go wrong around the plant, 
are full of good ideas as to what to do. Others of us 
are so thick-headed that an idea must be pounded into 
our brains. Here is a true account of how a good idea 
was actually pounded into an engineer’s head and was 
adopted with success. 

The refrigerating plant had been overhauled and put 
in shape for the heavy summer load. But as soon as 
it was started up again, a leak developed in the dis- 
charge line between the compressor and the condenser, 
It was found that the gasket was tight, but that the 
ammonia was coming out along the threads between the 
pipe and flange. 

The compressor was shut down and the flange un- 
screwed and the threads doped with glycerin and lith- 
arge. Upon starting, the leak showed up again, and we 
were at our wit’s end. As I was passing through the 
door in order to get a little fresh air, something struck 
me on the head. I looked down at the object, which had 
landed on the floor, and discovered it to be one of 
several boiler-tube expanders the chief kept on a shelf 
and had rolled off. 

The idea had finally pounded its way into my head. 
I immediately got one of the expanders, which fitted 
the leaky pipe, and after pumping out the ammonia 








EXPANDING PIPE IN A FLANGE 


proceeded to roll the pipe into the flange. The pipe was 
slightly burred, but the burr was removed with a file, 
which enabled the expander rollers to roll along the inner 
pipe surface. 

The chief dropped in as we were working away and 
proceeded to declare that rolling a pipe would not stop 
the leak. Fortunately, he was the kind that was always 
willing for the men to try things out. After the job 
was finished, the flanges were drawn tight and the 
machine started up. No leaks showed up, and we have 
been operating ever since without the faintest sign of 
ammonia at the flange. W. J. MuRPHY. 
New York City. 
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The Mechanicsville Boiler Explosion 

In the issue of Nov. 29, page 833, is published a 
description of a boiler explosion at Mechanicsville, and 
comment upon it is made in an editorial. Of course, in 
cases of this kind, where no one is left to tell what 
occurred, it is impossible to say if any untoward occur- 
rence was noted just prior to the accident, and yet these 
mysterious explosions are of such importance that every 
effort should be directed toward their solution, and every 
line of investigation, even though it may result in noth- 
ing of importance, should be followed. 

In the article the statement is made that tests on 
pieces of torn plate show a quality equal to present 
standards. It does not say what kind of tests were 
made, but presumably only the ones called for in the 
Boiler Code or similar ones. I very much doubt that 
these tests show the real quality of the plate. They will 
show certain things about it, of course, but my experi- 
ence with steel used for welding purposes has convinced 
me that quality—that is, ability to give good results 
during the welding operation—does not depend at all 
on the ordinary tensile test and chemical analysis. 

I believe that it is well known that the steel maker 
classifies his product for boilers, not altogether upon 
the results of physical or chemical tests, but on other 
qualities that cannot be determined by the ordinary 
methods; for instance, steel plate may be of “firebox” 
quality or of “flange” quality. It is well known that 
steel of ‘firebox’? quality is necessary if good service 
in fireboxes is required. Such steel may be outside of 
the usual chemical limits of the Boiler Code and still 
be of “firebox’’ quality. 

Moreover, the literature of steel shows many cases of 
so-called mysterious failures which contain hints as to 
some directions in which to look for further informa- 
tion than has been given. Some time ago, L think about 
three years, there was published in Power an article 
by a Canadian boiler inspector, complaining quite 
strongly of the lack of uniformity in the test results 
on boiler plate. This article showed clearly that there 
was something wrong with the steel which was not 
shown by the ordinary test, and particular cases to 
which he referred were not, in his experience, isolated 
ones, 

In the case of the ruptured molasses tank at Boston 
some time ago, the fracture of the plates is described 
as “short and sharp.” A notable article in this con- 
nection is the paper read by W. J. B. Wilson, which is to 
be found in the proceedings of the Engineers and Ship- 
builders in Seotland for the year 1914, beginning on 
page 227. 
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In this article reference is made by one of the in- 
vestigators, Dr. Arnold, to the notable angularity of the 
grains under microscopic examination. In this case, 
among other things it was found that the material was 
very weak to alternating stress, although it passed all 
Lloyd’s tests satisfactorily, and these tests are more 
rigid than those of the Boiler Code. 

It is well known that tests under alternating stress 
and shock will detect inferior qualities in steel which 
are not shown by the ordinary tensile test, and it seems 
to me that no investigation of such failures as the 
Mechanicsville boiler explosion is complete unless the 
material is submitted to these tests. 

I have found in several cases that the strains due to 
welding of plate will produce cracks in steel of inferior 
quality in the metal near the weld, which has not been 
melted, but which has been heated to high temperature. 
In the vicinity of these cracks, the high-temperature 
grain boundaries are marked by visible films of oxide or 
other foreign matter. There is no difficulty in believing 
that these grain boundaries must have been originally 
weak owing to the presence of oxides in such small 
amounts as to be invisible under the microscope and yet 
comparatively thick. 

The microscope will not show lines of a less thickness 
than of about 0.00001 in. which, compared with mol- 
ecular dimensions, is enormous, as there are, roughly, 
about 30,000,000 molecules per inch, so that a film of 
comparatively great thickness of foreign matter could 
exist at the grain boundaries without being visible. 

It is clear to me that a piece of steel of this char- 
acter might contain microscopic cracks at the grain 
boundaries due to the breathing action of the shell which 
would be sufficient to account for the sudden rupture. 

Rochester, N. Y. S. W. MILLER. 


I have read with interest of the explosion of a horizon- 
tal return-tubular boiler in a paper mill at Mechanicsville, 
N. Y. Especially has my attention been attracted to 
the fact that no definite cause for the accident has been 
stated. Whether this may be attributable to the incom- 
pleteness of the investigation or to other reasons, of 
course I have no means of judging. 

There is, however, one aspect of which I see no men- 
tion and which inspection of the cuts shown attracts my 
attention, that is, the possibility of the initial failure 
having occurred in the manhole reinforcing ring. 

The account gives very little information concerning 
the construction of the exploded boiler, therefore an 
assumption that there may have been inherent weakness 
at the manhole opening possibly is altogether in error; 
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but for the reason that this point is, in some methods 
of construction, quite open to criticism, I feel an inclina- 
tion to suggest it and to offer in support of such theory, 
the following. 

An inspection of Fig. 1 in the article referred to, may 
be assumed to indicate that the initial failure was a 
comparatively gradual tearing of the plate at one or 
both sides of the manhole as an accompaniment of the 
failure of the manhole reinforcing ring, resulting in 
a fracture following the line of greatest stress and in a 
comparatively straight line, as might be expected if the 
plate was of good, uniform material. 

With an opening thus made for the sudden release 
of the steam, the consequent rising of the water and 
sudden evaporation due to a considerable reduction of 
pressure may, conceivably, have caused a waterhammer 
explosion the violence of which caused the fractures, 
upon reaching the girth seams, to change their direc- 
tion and also to divide and to tear out the V-shaped 
pieces illustrated, as well as to straighten out the end 
courses, causing the shearing of a large portion of the 
rivets in the girth seams, as noted. 

It would seem to me that the illustrations rather point 
to there having been two distinct applications of force 
acting upon the structure—one gradual in its actions 
and the other of a sudden or explosive nature. 

Whether the foregoing explanation is in line with the 
actual facts, or whether some other factors were domi- 
nant, it is a well-known fact that the manhole opening 
in the shell of a boiler is often the weakest point in the 
structure, and this is especially true when the reinforc- 
ing ring is on the outside of the shell, as was a popular 
practice some years ago with certain builders. 

In this form of construction it was the usual prac- 
tice to bolt on the cover in the same way as a blind 
flange, which introduced strains in the outer flange due 
to the bolts in addition to those due to the steam pres- 
sure. In this construction it would seem that consider- 
able value was given to the stiffening effect of this 
cover plate, as I have figured some in which the strength 
of the ring alone was altogether insufficient to equal 
the strength of the rest of the shell or for the working 
pressure allowed. CHARLES L. WARE. 

Lawrence, Mass. 





The article covering the boiler explosion at Mechanics- 
ville, N. Y., on page 833 of the Nov. 29 issue, and 
especially the reference to the analysis covering the 
examination of the wrecked boiler after the explosion, 
has been read with interest. However, little practical 
information is set forth in this article, such as the age 
of the boiler, if insured and inspected by a boiler- 
insurance company, when the last external and internal 
inspection was made, if the boiler-feed was water treated 
and something as to the analysis of the water. Above 
all things, Was there a competent fireman, or boiler 
tender, on duty? Was he a regular man for the job or 
not? Also, in what condition were the tubes? Were 
they old or new, and were they well beaded over on 
the ends? What was the thickness of shell and the 
condition of the braces; were they all in their proper 
places and in good condition, or in a crystallized state? 

After summing up the information published, I am 
inclined to dismiss the theory that an inherent defect 
in the safety valve resulted in a water hammer which 
caused the explosion. If the tubes were in bad shape 
and one or more of them let go at practically the same 
time, thus throwing additional strain on the surround- 
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ing tubes, the result would be that first one and then 
another might let go. The braces may have become 
crystallized and broke at the same time, which would 
allow the head to spring, resulting in further loosening 
of the tube and the final rupture of the boiler. 
Victoria, Tex. H. W. Roser. 


Compensating Pressure Gages for Error 
Due to Elevation 


On page 780 of the Nov. 15 issue E. W. asks for 
information on how to arrange his gages to compensate 
for the head of water in the pipe leading to them, and 
I submit the accompanying sketch as a solution of his 
problem. 

He should not change the adjustment of his gages 
unless they are incorrect, and if so they should be 
checked and adjusted by a dead-weight tester or by an 
inspector’s gage that is known to be correct. 

The center of the gage shown by Fig. 1 should be 
level with the overflow tee. The overflow of condensa- 
tion through the U-leg will prevent the head of water 


Low-pressur n 
pressure mai. ‘ Vent 


tthe U ,) 


aN ean 


4 sl 
































y Open vent Gage. 
a \ 
‘ Ki 
“"— | ee (A 
to g | 7 
is t rs J 
© S}1Q - 
| gS sits 
1} 88 Sis 
A 3S X 
« Open to a OU 
“drain | ss U ‘ar 
us 
LR + ) 
f) xs 
| tg yfain 
|] of om. #___ _ | 
| ee oes Odi MAMMA Ma ) 
a staid 
FIG. 1. PIPING OF FIG. 2. ANOTHER WAY OF 
GAGE PIPING GAGE 


accumulating in the pipe and showing a false pressure. 

Sometimes it is necessary to install a gage above the 

point of connection, probably with traps in the line so 

that the gage will then show a pressure lower than the 

actual pressure. In such cases I use the idea shown 

by Fig. 2. W. T. MEINZER. 
Brooklyn, N. Y. 


Special Lap Tile for Boiler Baffles 


Referring to an article on “Special Lap Tile for Boiler 
Baffles,” page 690 of Power for Nov. 1, by L. E. Brown, 
our company and our agencies sell interlocking sec- 
tional baffle tile for which patents have been applied by 
the writer on tile of the character shown in the article 
referred to. To avoid possible infringement, in anticipa- 
tion of patents which I may secure, by others who may 
have read this article, we ask that you publish in an early 
issue of Power the fact that the tile shown in Mr. 
Brown’s article is covered by patents pending and con. 
trolled by our company. 

SAMUEL F. Brooks, General Manager, 

Indianapolis, Ind. Power Plant Efficiency Co. 
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Causes and Remedies of Lateral Vibration 
in Turbine Wheels 

Professor H. F. Moore is undoubtedly correct in his 

explanation that the rupture of the low-pressure disc 

in the turbine accident described in the Nov. 22 issue, 

was due to lateral harmonic vibration. It is not neces- 








FIG. 1. SHOWS HOW WHEEL FAILED 


sary, however, to search further than the singly flexed 
or lowest period vibration to locate the cause of rupture. 

At full speed such a turbine wheel is subjected to 
heavy stresses due to the centrifugal action of the mass 
of the wheel. This results in distributed tensions in all 
directions, including tangential and radial tension. 

A laterally deflected wheel adds the stress of deflec- 
tion to the already existing stress from rotation, and 
rupture occurs when the sum of the two tensions, re- 
peatedly applied a sufficient number of times, exceeds 
the fatigue limit of the material employed. The wheel 
might have been amply strong to stand either the 
bending or the centrifugal stresses due to rotation 
alone, but was not able to stand indefinitely the sum 
of the two tensions. 

Several years ago a machine designed by the writer 
was placed on test, and after preliminary runs it was 
noted that the high-pressure wheel had been rubbing 
laterally on the casing, where there was at least }-in. 
clearance between casing and wheel when stationary. 
The matter was immediately investigated, as it was 
not at once apparent what had caused the rub. After 
all other causes had been eliminated, it was found that 
the wheel had a natural period of vibration, with the 
buckets moving in an arc whose cord was parallel to 
the shaft, with a speed corresponding to that of the 
load speed of rotation. This condition was established 
by calculating the natural period of the wheel’s vibra- 
tion and was verified by physical experiment. At the 
time this occurred, it was a novel experience and real- 
ized to be a new factor in the design of steam turbines. 
The wheel in question was afterward run until broken, 
as shown in Fig. 1. Two sections of the wheel were 
torn loose, while at a third point a crack A extending 
clear through the disc was opened up for a_ short 
distance. 

The character of the tracture on this wheel is 
identical with that of the large turbine wheel in the 
accident referred to in the foregoing. On a_ short, 
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approximately circular arc, about midway between the 
wheel center and periphery, the fracture was fine- 
grained and of a character indicating a slow growth of 
an initial shallow crack. On the more radial portions 
of the fracture it was silky, with drawn-out fibers, 
giving indications of a rupture from tension. At the 
point A, Fig. 1, where the roughly circular are crack 
passed through the wheel, there was found the same 
indications of a creeping fracture. It was evident that 
had it been possible to run the machine after the pieces 
had been torn loose, this fracture would have extended 
a sufficient peripheral distance to allow a third piece 
of the wheel to be torn loose by circumferential tension, 
as was the case for the other two pieces. If this third 
crack were added to the drawing of the ruptured wheel 
referred to in the first paragraph, it would become 
practically identical in appearance with the wheel, Fig. 
1, and the description of the recently broken wheel 
would fit the wheel I had experience with. 

In the writer’s work on turbines he has used this 
factor of lateral vibration of the wheels as an essential 
feature of turbine design and has never had a repeti- 
tion of the trouble. The precautions taken to prevent 
such an accident are comparatively simple, once the 
designers have available a method of calculation for 
determining the natural period of lateral vibration. An 
experimental method alone is awkward, sinc? the wheel 
must be constructed before its critical speed can be 
determined. For this purpose a method is used similar 
to that employed by us to determine the critical speed 
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hig. 2. METHOD FOR DETERMINING NATURAL PERIOD OF 
LATERAL VIBRATION OF TURBINE WHEELS 


of shafts, which was worked out by the writer some 
twenty years ago. This method is briefly outlined in 
Fig. 2. 

The general formula for any deflected beam is 


iy M 

dx? Ell 
where x = length, y = deflection, M = bending 
moment, EF == modulus of elasticity, and 7 = moment 


of inertia. 
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In the case in hand the right-hand number of this 
equation cannot be written in terms of x and y as an 
algebraic equation, but a curve may be drawn, which 
can be graphically integrated to give the zy curve repre- 
sented by the equation. To do this, assume a probable. 
curve of deflections; from this determine the corre- 
sponding curve of bending moments with the speed of 
vibration as an unknown quantity. From this curve of 


‘ M P 
bending moments draw the curve of Er’ E and I being 


known at all points from the wheel design. Since this 


, OF » és , . 
curve is a curve of dy’ it is integrated twice with a 


planimeter to give a curve of x and y, containing as 
a factor N’, where N is the critical speed sought. N 
is then found by setting the calculated «xy line equal to 
the assumed line. If the calculated zy line is a mate- 
rially different shape from the assumed line, the process 
should be repeated, using the first calculated line for 
the second assumed line. 

In the writer’s experience it has never developed that 
the second calculated line differed appreciably from the 
first calculated line, so that even if the first assumption 
be exceedingly faulty, a single repetition of the work 
results in an accurate solution for the critical speed. 

The application of this method to the wheel, Fig. 1. 
resulted in a calculated natural period of wheel vibra- 
tion which was some 3 per cent under the maximum 
speed of wheel rotation and corresponded almost exactly 
to the load speed of the machine. The tested natural 
period of the wheel standing still is slightly less than 
when in rotation, and the difference is also readily 
calculated with the foregoing method. 

When running on its critical speed, a turbine wheel 
takes the shape in Fig. 3. Each element of the wheel is 
vibrating lengthwise of the shaft, but because the rota- 
tion of the shaft is at the speed of the vibration, the 
revolving wheel has a stationary deflection, the top being 
deflected to the right and the bottom to the left. 

This condition requires that the action of the steam 
on the periphery of the wheel be such as to give slightly 
greater axial impulse at one point than at another point. 
If the steam action is absolutely uniform around the 
full periphery, this type of vibration cannot be set up. 
Such a condition of uniformity of steam action, how- 
ever, is decidedly difficult to maintain and a very slight 
error in the spacing of stationary steam nozzles is 
sufficient to make vibrations possible. In the case 
of Fig. 1 the conditions were in the extreme, as 

there was but one comparatively short section of steam 
nozzle located at the bottom of the wheel, while some 
70 per cent of its periphery was not provided with 
steam nozzles. 

It is not a sufficient precaution to place the natural 
period of wheel vibration above the running speed 
unless at the same time the arrangement of steam 
nozzles is such as to make it impossible for the time 
between impulses on a given point of the wheel to corre- 
spond to the time of one complete vibration. 

If a turbine be constructed with two short-are steam 
nozzles, located on opposite ends of a diameter, and the 
critical speed of the wheel for lateral vibration be twice 
the speed of rotation, the same phenomena will be pro- 

duced as for Fig. 1. The wheel periphery vibrates 
axially at double the speed of shaft rotation and re- 
ceives two right and left vibration propagating forces 
per revolution. For this reason it is considered by the 
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writer undesirable to use a turbine wheel whose speed 
of lateral vibration is close to the speed of rotation or 
close to twice the speed of rotation. Furthermore, the 
distribution of the steam nozzles around the periphery 
of the wheel must always be considered in connection 
with the speed of lateral vibration. 

If a wheel be given a speed of lateral vibration less 
than the speed of rotation, it then 
passes through its critical speed when 
the machine is being started, and the 
resulting lateral vibrations, in time, 
could cause a rupture. 

All these considerations taken to- 
gether make the design condition such 
that as a general rule the speed of 
lateral wheel vibration should be in 
the neighborhood of one and one-half 
times its maximum running speed, or 
much higher. The danger points occur 
when the speed of vibration is a mul- 
tiple of the speed of rotation, N, 2N, 
3N, etc., where N is the speed of vi- 
bration—the higher the multiple the 
less the danger. 

When the natural period of wheel 
vibration is the same as that of rota- 
tion, a very small lateral push from 
the steam at one point in excess of 
that at other points is accumulated to 
a large force whose energy is stored in 
the vibration of a given wheel element. 
As a result the produced deflection 
from a given force increases gradually 
with a lapse of time, until after several 
hundred rotations the swing of the 
wheel has a large amplitude and 
energy accumulated from several hun- yic.3. SHAPE OF 
dred impulses. TURBINE WHEEL 

This question of lateral vibration oe ak 
has also an important bearing on SPEED 
the construction and mounting of 
turbine buckets, inasmuch as the mass of the wheel 
near its periphery is of more influence in lowering the 
natural period of vibration than weight located at any 
other position. It is preferable to use a mounting of 
buckets which gives a minimum weight at the periphery, 
and the heavier the turbine wheel the stiffer must be 
its section to maintain the same period of lateral vibra- 
tion. Any turbine-bucket construction that calls for a 
heavy wheel periphery is for this reason doubly 
objectionable—first, because of centrifugal strains and, 
second, because of a lowered natural period. 

The writer regrets that in this country it is the cus- 
tom for engineering organizations to keep secret inside 
their precincts any special knowledge of engineering 
matters that refer to the design of machines on which 
they are engaged. This seems a short-sighted policy, 
for all suffer alike; the larger the company the greater 
is the waste of money that results from a lack of ex- 
changed engineering information. Had it been cus- 
tomary to publish and openly discuss such matters of 
turbine design as this, large amounts of money would 
have been saved, and a recent very serious accident to 
a turbine of large power, which might readily have 
resulted in serious impairment of the operation of a 
large railroad, might not have occurred. 

C. H. Smoot, Engineer and Vice-Pres., 

New York City. Rateau Battu Smoot Co. 
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Omission of Beading from Tube Ends 
of Water-Tube Boilers 


Why are not tube ends of water-tube boilers required 
to be beaded over at the ends as well as the ends of 
tubes in fire-tube boilers? H. A. C. 

The tube ends of fire-tube boilers are beaded over so 
they will not become burned. In water-tube boilers 
heated gases do not come in contact with the tube ends 
and there would be no advantage from beading, as it 
does not certainly increase the hold of the tubes in the 
headers or tube sheets, and the process is likely to injure 
the texture of the tube material. 


Ratio of Steam to Water Space in 
Return-Tubular Boiler 


What relation does the volume of the steam space of 
horizontal return-tubular boilers usually bear to the 
water space? G. N. H. 

The ratio varies according to the size, number and 
arrangement selected for the tubes. The volume of 
steam space included between the shell and a horizontal 
plane through the position of the central gage cock 
usually is between one-half and one-third of the net 
water volume below the central gage cock. Less steam 
space conduces to wet steam, and if the boiler is forced 
there is a tendency to foaming. 





Double Stop Valves for Boilers 


Why is it necessary to equip the main steam outlet 
of a boiler with more than one stop valve? C. S. 

To provide against leakage of a single valve, there 
should be two main stop valves with a large bleeder 
and stop valve connected between the main valves for 
discharging any leakage to the atmosphere. This ar- 
rangement of double stop valves and intermediate 
bleeder outlet is imperative for the safety of a person 
entering a boiler when it is shut down for internal 
inspection while other boilers that are connected with 
the same header are under steam. Double stop valves 
are also highly desirable for installations having a single 
boiler in order to provide against annoyance from stop- 
valve leakage when making alterations or repairs to 
the steam line or connections while the boiler is under 
vressure. 


Advantages of Reversing Rocker 


What is the advantage of having a reversing rocker 
for the valve motion of a D slide-valve engine? 
W. L. B. 
For a horizontal engine the reversing rocker is ad- 
vantageous for transmitting motion of the eccentric to 
the valve when, for greater convenience, the steam chest 





is placed on top of the cylinder. It also is of benefit 
in obtaining quicker movement of the valve for admis. 
sion of steam for the stroke of the piston from the 
head end of the cylinder. With direct connection the 
angularity of the eccentric rod causes the valve to move 
slower when admitting steam to the head end of the 
cylinder, and that adds to the difficulty of obtaining as 
high initial pressure in the head as in the crank end, 
due to quicker motion of the piston in the stroke from 
the head end from angularity of the connecting rod. By 
reversing the eccentric and using a reversing rocker 
for transmitting motion to the valve, the quicker valve 
movement is employed for better admission of steam 
for the quicker movement of the piston from the head 
end of the cylinder. 


Higher Speed from Correction of Late Admission 


After setting the valves of a 22-in. x 48-in. single- 
eccentric Corliss engine with sufficient lead to correct 
the late admission, the engine ran faster. To obtain 
the former speed, why was it necessary to remove some 
of the weight on the governor? J.S. 

With prompter admission the mean effective pressure 
necessary for carrying the load was obtained with an 
earlier point of cutoff. But that could not be accom- 
plished unless the speed was sufficient for the centrifugal 
force to hold the governor high enough for effecting the 
shorter cutoff. By removing part of the weights, less 
centrifugal force was necessary to hold the governor 
to the position that secured the necessary shorter cutoff, 
and by removing sufficient weight the higher position 
of the governor necessary for the reduced length of cut- 


off was obtained with the former slower speed of the 
engine. 


Rebounding of Dashpot Rods 


What causes the dashpot rod on a Corliss engine to 
rebound after it has dropped? S. N. A. 

Immediately after being released by the cutoff mech- 
anism, the dashpot rod is controlled by the movement 
of the vacuum dashpot pistons to which the rod is at- 
tached. In most forms of dashpots rebounding is due to 
air entering the chamber that acts as a vacuum pot dur- 
ing the upward stroke and tardy release of such air 
during the downward stroke. 

When there is a separate cushioning chamber and 
the rebounding cannot be satisfactorily remedied by 
adjustment of the air-circulating valve in the dashpot 
proper, the trouble may be attributed to cushioning of 
the vacuum-chamber piston on air that has leaked into 
the vacuum chamber past the vacuum-chamber piston 
packing during the relatively slow upward stroke. 
When the valve arm and dashpot rod are released by 
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the cutoff mechanism, the downward stroke is quicker 
than the upward stroke, because the parts are urged by 
gravity and more or less unbalanced pressure of the 
atmosphere acting on the vacuum-chamber piston. 
Then by the time any air in the vacuum pot becomes 
compressed to the pressure of the atmosphere, the 
velocity of the piston is so great that the rate of dis- 
charge of the air through places of leakage or through 
a check valve provided for the purpose, may not be 
sufficient to prevent compression of the imprisoned air 
to a pressure considerably above that of the atmosphere 
by the time the piston has been brought to rest. The 
work thus stored in the compressed air causes the pis- 
ton to rebound as though it had been dropped on a 
recoiling spring. There always is more or less leakage 
of the vacuum-pot packing, and if provision is made 
for automatic relief of excessive compression in the 
vacuum chamber, the rebounding can be limited to the 
very small amount due to regulation of cushioning. 


Different Pressures Within a Boiler 


An old engineer informs me that there are three dif- 
ferent pressures in a boiler. Did he know what he was 
talking about? S. H. 

He probably did, meaning at least three different 
pressures; namely, the pressure of the steam at the 
top of the boiler, the greater pressure at the water 
level due to the pressure and weight of the steam above 
the water level, and the pressure at the lowest point of 
the water, due to the depth of water, plus the pressure 
on the surface of the water. However, it also may be 
said that there is an infinite number of different pres- 
sures in the steam space as well as the water space, 
according to the level at which the pressure is taken 
into consideration. 


Condenser Cooling-Water Fallacy 


If a coil is placed in a tank and connected at one end 
to the suction header from the brine tank coils in a 
refrigerating plant and the other to the suction of the 
compressor, and the resultant refrigerating effect used 
to reduce the temperature of the condenser water, is 
it possible to cool the condensing water in this way 
without additional cooling by a cooling tower or spray 
pond? L. J. G. 

All the heat removed in this cooling coil from the con- 
denser water enters the ammonia vapor going to the 
compressor. This additional heat is still in the vapor 
when it enters the condenser and must be removed by 
the cooling water. If the water receives no cooling 
from a pond or tower, it cannot absorb any heat bevond 
the amount thrown off by it to the vapor in the cooling 
coils. Consequently, the vapor cannot be liquefied in 
the condenser. The system would not work. This may 
be followed in the heat charts of the article, “Solving 
Refrigerating Problems by the Total Heat Diagram,” 
page 839, Nov. 29, 1921, issue. 


Cost of Wasting Returns from Radiators 


In the operation of radiators supplied with live steam 
at 12 Ib. gage pressure, what would be the percentage 
of greater cost of generating the required amount of 
steam and discharging the condensate to waste by means 
of discharge traps, in place of returning the condensate 
to the boiler by gravity, if the temperature of the 
makeup feed water is 50 deg. F.? R. C. N. 
Each pound of steam supplied to the radiators at 12 
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lb. gage pressure, or 27 lb. per sq.in. absolute, would 
contain 1,161.9 B.t.u. above 32 deg. F. Allowing that 
condensation takes place with reduction of 1 lb. pres- 
sure—that is, at the pressure of 11 lb. gage, or 26 hb. 
absolute—the temperature of the condensate would be 
242.2 deg. F., and each pound of condensate discharged 
would contain 210.6 B.t.u. above 32 deg. F. When 
returning the water to the boiler by gravity, there would 
be a loss of heat from the return pipe, the amount 
depending on the conditions. However, if: the heat 
radiated is utilized in warming premises that otherwise 
would require service of steam for the purpose from the 
same boiler, that would be equivalent to returning the 
feed water to the boiler with each pound containing 
210.6 B.t.u., and for each pound (weight) of steam 
supplied to the radiators the boiler would need to deliver 

But if the steam is generated from fresh makeup 
water at 50 deg. F., each pound of the feed for conver- 
sion into steam at 12 lb. gage would require, 1,161.9 — 
(50 — 32) = 1,143.9 B.t.u., or 1,143.9 — 951.3 = 192.6 
B.t.u. more than when the condensate from the 
radiators is returned to the boiler with all the heat that 
it contained utilized for warming or returned to the 
boiler. Assuming that the cost of generating steam 
in each case is directly in proportion to the heat output 
of the boiler, the cost for supplying the radiators with 
steam and discharging the condensate to waste would 
be 192.6 & 100 -— 951.3 — 20 per cent more than when 
the condensate is returned by gravity to the boiler. 


Kilowatt-Hour Consumption of Induction Motor 


In our plant we have a three-phase 75-hp. 220-volt 
slip-ring induction motor. If the motor’s full-load 
current is 185 amperes per terminal, how can I calculate 
the kilowatt-hour consumption of this motor when 
carrying full load? D. R. K. 

In practice there is no way that you can calculate the 
kilowatt-hour load on the motor, since it would be very 
difficult to find conditions where the motor would oper- 
ate constantly at full load. But assume a hypothetical 
case where the motor operates continuously at full load. 
Under such a condition the power factor will remain 
constant, provided the voltage and frequency remain 
constant, which in this problem is assumed to be the 
case. The full-load power factor will vary with dif- 
ferent sizes, types and makes of motors, but for the 
sake of calculation assume 0.85, which is a fair average 
value. For a three-phase machine the kilowatts taken 

— EI V3 X P.F. 
by the motor is Kw. = —— 1,000 — 
the volts between the motor’s terminals, 7 the current 
per terminal and P.F.. the power factor. Therefore in 
this problem, 

220 X 185 X 1.782 XK 0.85 


Kw. = "7-000 == 59.92 kilowatts. 


Kilowatt-hours is equal to the kilowatts (constant 
load) multiplied by the time in hours. Consequently, in 
this problem, if the load was on the motor for 30 min. 
(0.5 hour) the kilowatt-hours would equal 59.92 * 0.5 
== 29.96. In one hour the kilowatt-hours would equal 
59.92 1 = 59.92, and in two hours 59.92 & 2 = 119.84. 


, where E equals 


{Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the com- 
munications.—Editor.] 
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Celebrating Stevens’ Golden Wedding— . 
1871-1921 


The fiftieth anniversary of that pioneer school of Mechan- 
ical Engineering, the Stevens Institute of Technology, was 
celebrated by the alumni and invited guests at a banquet 
held on the evening of December 15 at the Hotel Astor, 
New York City. The attendance of over 500 Stevens’ grad- 
uates and their friends included a large number of engi- 
neers and scientists of national and international fame. 

Every class that has graduated was represented or heard 
from by letter or telegram, and a notable feature of the 
occasion was the attendance at the banquet of the class of 
1877 with 100 per cent of the members present. Dr. Alex- 
ander C. Humphreys, president of Stevens and a graduate 
of the college, delivered an interesting address in which he 
reviewed the story of Stevens’ growth and progress. Dr. 
John H. Finlay, former head of the New York State educa- 
tional department, spoke of the good work of Stevens Tech, 
and the Hon. Job E. Hedges, a warm friend of Stevens, 
delivered an address that was full of wit and wisdom. 

Between speeches and tactful announcements of the toast- 
master, Harold E. Griswold, M.E., the grand old organ in 
the Astor ballroom piped merry and sentimental airs, in- 
cluding the old-time college songs of Stevens, and the men 
of other schooldays made merry, each class arising in turn 
to voice the college refrain of its day; and none of the songs 
and cheers were louder than those of the class of ’77. 


Plastic Fuel 


Plastic fuel, or “amalgam” as it is called, is now added to 
our fuel sources as an intermediate form between liquid and 
solid fuels. This is the real significance of the first public 
announcement made by Walter E. Trent, of Washington, 
D. C., who spoke recently before the Washington section of 
the A. S. M. E. on his new process for de-ashing of coal and 
preparation of oil-coal amalgams. 

Wet pulverized coal suspended in water, when treated 
with about 30 to 40 per cent as much oil as there is coal 
substance present, agglomerates into a pasty plastic mass in 
which all the carbonaceous coal substance and the oil join. 
The ash which has been mechanically separated from the 
coal particles by the fine grinding, does not go into the coal- 
oil mass, but remains suspended in the water and can be 
separated from the fuel paste almost perfectly. Thus there 
is produced a fuel material of about 15,000 to 16,000 B.t.u. 
per pound, which is practically free from water and relatively 
very low in ash content. The amount of moisture retained 
depends upon the proportions of coal and oil, being usually 
only a very small percentage. The amount of ash retained 
depends on the fineness of grinding and the character of the 
ash itself. All of that ash which is separated from coal by 
the fine grinding is eliminated, but that which is inherent in 
the coal or which is not mechanically separated from the 
carbon particles, remains with the fuel substance. 

In a few cases the amount of ash can be reduced below 
one per cent of the treated fuel. Usually, however, two or 
three per cent of ash or in some cases up to six or eight per 
cent incombustible remains. However, this result can be 
obtained generally, and even very low grade fuels such as 
lignite, anthracite culm, and others from 30 to 40 per cent 
ash, lend themselves to this processing. 


NEw PLANT DESIGNED To HANDLE A THOUSAND TONS 
OF RAW COAL A DAY WHEN COMPLETE 


Mr. Trent, after two years of experimentation in small- 
seale plant process tests, has constructed, at the former 
Virginia Shipbuilding Corporation yards at Alexandria, Va., 
a plant designed to handle a thousand tons of raw coal a 
day when complete, but at the present time only one of the 
four units is complete throughout. At this plant Mr. Trent 
proposes to make his amalgam on large scale, not only 
operating regularly on various coals that lend themselves 
well to the treatment, but also treating experimentally 
special lots of 50 tons or more to determine the suitability of 
other fuels for use in the process. 
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A wide variety of oils can be used successfully. Gaso- 
line, kerosene, benzol and the other high-priced oils are ap- 
parently no more satisfactory for the work than the very 
crudest of petroleum products. In many cases oil emulsion: 
that are practically impossible to treat otherwise. have been 
successfully applied. Thus Mr. Trent believes he will be 
able to take waste liquid fuels and waste solid fuels and by 
combining them, make a most satisfactory high-grade 
product. 

It has even been suggested that the treatment of municipa! 
ashes is entirely feasible, as in many cases the ashes col- 
lected (from domestic sources particularly) contain a high 
percentage of carbon, all of which can be recovered by this 
process. More promising, of course, are the possibilities of 
treating the inferior grades of coal and lignite which other- 
wise would not be applicable under present-day conditions. 

The uses of the amalgam have not been entirely investi- 
gated, but it has been demonstrated that it is a material of 
great value for gas making either by treatment in coal-gas 
retorts or in water-gas machinery. Commercial-scale 
experiments on these types of gas making, as well as a 
limited number of tests on the manufacture of producer gas 
from the amalgam, give very encouraging results, Mr. Trent 
reports, 

The amalgam can be burned upon a variety of stoking 
equipment, or it can be handled much as liquid fuels are and 
blown into the firebox through special burners with pre- 
liminary combustion in suspension and final combustion on 
the grate if this latter is desired. Mr. Trent is at the 
present time making the amalgam on a commercial scale 
and desires to extend the work gradually into these fields 
of amalgam utilization. He also anticipates extensive 


further work on the use of the amalgam for gas manu- 
facture. 


Government Puts Out Data on 
Artificial Gas 


A recent report of the Geological Survey has the object 
of giving all the basic data for artificial gas and also for 
the byproducts of its manufacture. 

Figures supplied by the gas companies of the country are 
summarized and analyzed to show average and extreme 
conditions of operation for various types and sizes of gas 
plants. Thus the industry can hope to find in many partic- 
ulars standards of operating practice or operating efficiency 
by which to judge the general performance of the industry, 
and each operator will find a basis for comparison of his 
own results with those obtained by other operators of similar 
plants. 

The report deals with artificial gas made by coal-gas, 
carbureted water-gas and oil-gas processes and with sup- 
plies of mixtures of these gases. It does not include any 
discussion of producer, blast-furnace, acetylene, Pintsch, 
or other industrial gases, which seldom form an important 
part of the municipal gas supply. 

The summaries of data for gas and byproducts are given 
on several bases and thus permit consideration by product, 
by state or other subdivision of the country, by class of 
company, or otherwise, as may seem most significant and 
feasible. The effort has been made not only to serve the 
gas industry and those interested in public-utility gas sup- 
ply, but also to furnish data for an intelligent study both 
of coal byproducts as furnished by gas companies and of 
the general fuel-engineering facts of greatest importance 
in that connection. 

The trends of industrial development are briefly discussed 
at various points in this report, but the data for most 
satisfactory treatment of the industry as a whole will not 
be available for some months. A more complete discussion 
of the engineering development now in progress is reserved 
for the report of the calendar year 1920, in which it will 
be possible to consider changes in practice occurring just 
before, during, and just after the war. 

The present report may be obtained free by request made 
to the Geological Survey at Washington for the advance 
chapter on Artificial Gas and Byproducts in 1917-18 of the 
“Mineral Resources of the United States, 1919, Part IT.” 
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News in the Field of Power 








Hartford Section A. S. M. E. 
Holds Meeting 


The Hartford Branch of the Con- 
necticut Section of the American So- 
ciety of Mechanical Engineers held an 
interesting meeting on Monday even- 
ing, Dec. 19. Following a dinner at 
the Bond Hotel, the members assembled 
in the auditorium of the Hartford Elec- 
tric Light Co.’s building and listened 
to papers on “Manufactured Weather,” 
by J. E. Bolling, of the Carrier Engi- 
neering Corporation, and “Refrigera- 
tion,” by L. M. Church, of the Auto- 
matic Refrigerating Co. Both speakers 
evinced an intimate knowledge of 
their subjects and talked most interest- 
ingly, illustrating their discourse with 
numerous lantern slides. The subject 
of next month’s meeting will be 
“Patents.” 


Electrical Review Bought by 
McGraw-Hill 

The McGraw-Hill Company, Inc., 
publisher of Power and ten other 
technical and trade magazines, has re- 
cently bought the Electrical Review and 
is to continue to publish it in Chicago. 
The paper will be given a new name— 
Klectrical Review and Industrial Engi- 
neer—and the effort will be to make 
it a practical monthly magazine devoted 
to the operation and maintenance of 
electrical and mechanical systems in 
mills and factories. It will thus be an 
extension of the work of the Electrical 
World, but it will deal with electrical 
problems from the practical, operating 
viewpoint instead of that of technical 
engineering. In explaining the pur- 
pose of the new addition to the McGraw- 
Hill group, James H. McGraw, presi- 
dent of the company, said: 

With the extended use of electric 
service in industrial production proc- 
esses, there has grown a demand for 
specific and practical information on 
the operation of electrical systems by 
those who take up the work where the 
consulting, designing and installation 
engineers leave off. For these practical 
men a service not heretofore available 
will be provided. 


Edison Medal Goes to C.C.Chesney 

The Edison medal, which is awarded 
annually by a committee of 24 members 
of the American Institute of Electrical 
Engineers “for meritorious service in 
electrical science or electrical engineer- 
ing or electrical art,” has been as- 
signed for 1921 to Cummings C. 
Chesney, chief engineer and general 
manager of the Pittsfield works of the 
General Electric Co. The medal will 
be presented at the midwinter conven- 
tion of the Institute at New York in 
February. 

This medal is looked upon as the 
hghest honor in America for electrical 





achievement, and has been awarded to 
such men as George Westinghouse, 
Alexander Bell and Nikola Tesla. 
Michael I. Pupin received the honor 
for 1920, the formal presentation of 
the medal being made at the Midwinter 
Convention of the American Institute 
of Electrical Engineers at New York 
City in February, 1921. 

Mr. Chesney. was born in 1868 in 
Selingsgrove, Penn., and was graduated 
from Pennsylvania State College with 
the degree of bachelor of science. In 
1888 he associated with William 
Stanley, who, incidentally, received the 
Edison medal for 1913. A few years 
later Mr. Chesney became one of the 
incorporators of the Stanley Electric 
Manufacturing Co., and from 1904 to 
1906 was vice president and chief 
engineer. He remained as chief en- 
gineer and manager of the Pittsfield 
plant of the General Electric Co. upon 
its amalgamation in 1906 with the 
Stanley Co., and still holds the same 
position. 


South Meadow Station 
Formally Started 


On Monday, Dec. 19, in the presence 
of some 300 guests the South Meadow 
Station of the Hartford Electric Light 
Co. was formally started. 

After an inspection of the plant the 
guests assembled upon the main floor, 
where a rostrum and seating capacity 
had been provided, and progress views 
of the work from the breaking of the 
ground in March 1920 to the completed 
station were thrown upon the screen. 

At 5 o’clock President T. G. Dunham 
gave a short sketch of the development 
of the company and Vice-President 
Samuel Ferguson told of the new proj- 
ect. On Dec. 19, 1904, just 18 years 
ago, the “Mammoth” Dutch Point Sta- 
tion was started with ‘4,000 kilowatts 
installed under one roof.” Such an 
extravagant development excited ap- 
prehensive criticism on the part of 
timid stockholders, but that station has 
today nine times its old capacity, and 
the present demand is the largest in 
its history. 

When the report of the Superpower 
Commission came out, Mr. Ferguson 
wrote to the Secretary of the Interior, 
“Your plans will not be delayed by 
Hartford, for Hartford is ready now.” 

Governor Everett J. Lake and Mayor 
Newton C. Brainard made brief re- 
marks, and T. H. Soren, vice president 
of the Hartford Electric Light Co., 
and F. D. Knight, superintendent of 
construction of Stone & Webster, Inc., 
were introduced, as were also Richard 
W. Sheehan, who has been steam engi- 
neer and turbine engineer since 1889 
with the company, Jeremiah Flynn, 
fireman since 1888, and Harry W. 
Palmer, switchboard operator since 


1895. T. W. Wilbraham, the engineer- 
in-charge, has 31 years to his credit. 

Governor Lake started the turbine, 
and Mayor Brainard closed the switch 
which threw the current onto the sys- 
tem. Two 20,000-cp. tungsten lamps 
(double the lighting capacity of any 
previously attempted), made especially 
for the occasion by the General Elec- 
tric Co., attested the fact that the cur- 
rent was flowing. 

The station was described in Power 
of Dec. 6, 1921, and is in keeping with 
the traditions of the progressive com- 
pany which will operate it and the 
reputation of its builders. 

Some of the notable features of the 
station are as follows: Earth handled, 
52,000 cu.yd.; concrete for all purposes, 
19,200 cu.yd.; reinforcing steel, 750 
tons; structural steel, 2,600 tons; bricks 
in building walls, 2,500,000; floor area, 
100,000 sq.ft.; Portland cement used 
in concrete, brick work, floor finish, 
ete., 180 carloads; lumber used fcr all 
purposes, 2,260,000 ft. board measure; 
material and equipment used in present 
development, 2,800 carloads; building 
now constructed for three generating 
units; one 20,000 kw. unit now in- 
stalled; coal bunker inside building has 
capacity of 1,850 tons; piping for 
steam, water, air, etc., has a_ total 
length of 10.5 miles; conduit pipes for 
electric wires have a total length of 
2% miles; capacity per square foot, 
0.57 kw., the minimum of any steam 
station in the United States. 


Lumber Trade Association 
Condemned by Supreme Court 


The United States Supreme Court 
has decided the important hardwood 
lumber test case, upholding the Gov- 
ernment’s contention that the so-called 
“open competitive plan” of the lumber 
interests holds back production and 
boosts prices, and is unlawful under 
the Sherman anti-trust act. The deci- 
sion is expected to have a far-reaching 
effect on other similar exchanges of 
trade information, such as that of the 
National Coal Association. 

Justice Clarke, in delivering the 
Court’s opinion, declared that the lum- 
ber association plan embraced the old 
trust “evil in a new dress,” and that 
while there was no specific agreement 
as to production or price, the members 
were in a united action to get control 
of the industry. Answering the lum- 
ber argument that the Government 
itself issues information reports, the. 
court pointed out that the Government 
reports are available to both sellers 
and buyers, while the association’s re- 
ports were sent only to the sellers. The 
term “open competitive plan” was 
called misleading, as general competi- 
tors did not make reports. Justice 
Holmes, Brandeis and McKenna dis- 
sented from the decision, 
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Government To Study Unemploy- 
ment at Bituminous Mines 


Intermittent employment at bitumi- 
nous coal mines is to be the subject of a 
comprehensive study under the direc- 
tion of Edward E. Hunt, secretary of 
the President’s conference on unem- 
ployment, in co-operation with the De- 
partment of Commerce. Secretary of 
Commerce Hoover has announced that 
private furds have been put at the dis- 
posal of the conference for carrying 
out the survey, which is to be the first 
of a series of similar investigations. 

Proposed remedies will be studied, 
and attention will be given all phases 
ot the problem, such as over develop- 
ment, seasonal demand, inefficient man- 
agement and transportation difficulties. 


Westinghouse Church Kerr 
Men Get Together 


The “W.C.K. Alumni Association” 
was formed at a dinner in New York 
on Nov. 30 by 140 former employees 
of Westinghouse Church Kerr & Co., 
who met to renew the friendship made 
during their years of service with the 
company. The association was formed 
with the object of keeping that friend- 
ship alive, and the method of doing so 
agreed upon is to meet every Wednes- 
day for lunch between 12 and 1 o’clock 
at Zimmermann’s Restaurant, at 180 
Fulton St., New York City. All who 
worked for the company for as many 
as three years are eligible to member- 
ship and are invited to get in touch 
with the secretary, A. H. Tummel, at 
131 Warwick St., Brooklyn, N. Y. 


The Spendthrift Coal Industry and 
the Thoughtless Consumer 


“A Spendthrift Industry” is the title 
of a speech recently made by Dr. 
George Otis Smith, Director of the 
United States Geological Survey, in 
which he pointed out the waste-pro- 
ducing features of the coal-mining 
industry. In his indictment of the 
industry, however, he held the con- 
sumer partly responsible for the waste 
involved. He stated that nearly half 
of the irregular operation of the coal 
mine is due to a seasonal deficit in 
demand, which the consumer could 
largely prevent. In discussing this 
point he said: 

The responsibility of the general 
public in its attitude toward coal has 
never been sufficiently emphasized. In- 
deed, the first step is to prove to the 
average citizen that he has any duty in 
the matter other than to pay for the 
coal he buys. But how does he buy 
coal? Those of us who from week 
to week watch the fluctuating demand 
have come to the conclusion that coal 
is largely purchased as it is used; a 
cold snap, a threatened strike by the 
brotherhoods, or a quick revival of 
business at once shows itself in the 
curve of daily shipments from the 
mines. The stabilization of the coal 
industry must begin with the consumer, 
who should buy from one dealer, who 
in turn should have his contract with 
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the mine, the purpose of this settled 
arrangement being to insure a more 
regular flow of coal from the mine 
mouth to the coal bin. 





Senator Frelinghuysen expects to 
address the Senate in the near future 
on his coal fact-finding bill. It is 
possible that he will try to bring the 
bill before the Senate for discussion, 
but it hardly is thought that he will 
attempt to press it to a final vote at 
this time. 





New Publications 











Thermal, Electrical and Magnetic 
Properties of Alloys. Bulletin No. 
20. By Alpheus W. Smith. Pub- 
lished by the Engineering Experi- 
ment Station, Ohio State Uni- 
versity, Columbus, Ohio. Paper, 
6 x 9 inches; 86 pages. 

A highly technical discussion re- 
printed from the Journal of the Frank- 
lin Institute for July and August, 1921. 
A large number of illustrations are 
included, some of which show the vari- 
ous properties of many different alloys 
in graphic form. Numerous references 
are made to other works on the same 
subject, many of which are in foreign 
languages. 


Judging Coal Value. By Gerald B. 
Gould, vice president of the Fuel 
Engineering Company of New 
York. Published by the Fuel En- 
gineering Company of New York, 
116 East 18th St., New York City. 
Cloth, 6 x 9 inches; 32 pages. 

The book is not presented as an addi- 
tion to engineering knowledge, but as 
an effort to put accepted facts about 
coal into plain English that will be 
understandable to those not having 
technical training. It is intended to be 
of use principally to purchasing agents 
and others concerned with the buying 
of coal, and would doubtless be found 
useful by them, but hardly by anyone 
else, as it has practically nothing to 
say on the testing or burning of coal. 





Obituary 











John W. Duntley, who founded the 
Chicago Pneumatic Tool Co. in 1884 
and served as its president until 1909, 
was killed by an automobile truck Dec. 
i5 in Chicago, his home city. Mr. 
Duntley was 55 years old and wealthy. 
He was director of the Taite-Howard 
Pneumatic Tool Co., of England, and 
was the head of the Duntley Automo- 
bile Accessories Co. 

Robert H. McKean, manager of the 
credit department of the McGraw-Hill 
Company, Inc., died suddenly Dec. 17, 
1921, at the age of 47. He joined the 
accounting department of the Engineer- 
ing and Mining Journal in 1902 and 
was put in charge of the department 
before the paper was bought by Mr. 
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Hill. About a year later he became 
manager of the Journal, and held that 
position until his election as a director 
and secretary of the Hill Publishing 
Co., when he took charge of the com- 
pany’s credit department. Upon the 
consolidation with the McGraw Publish- 
ing Co., he became manager of the 
combined credit departments and held 
this position until his death. Mr. 
McKean’s loss is keenly felt, not only 
because of his unusual ability in his 
chosen work, but also for his ready 
wit and sense of humor. 





Personals 











Weller Rose has recently established 
a consulting electrical engineering office 
at Binghamton, N. Y. 


H. O. Garman, national president of 
the American Association of Engineers, 
has established a private practice in 
consulting engineering and the man- 
agement and operation of public 
utilities in Indianapolis, Ind. Mr. 
Garman valued more than $300,000,000 
worth of Indiana utilities during his 
fourteen-year term as chief engineer of 
the Public Service Commission and the 
Railroad Commission of Indiana. 





Society Affairs 








Coming Conventions 


American Society of Civil Engi- 
neers—Annual meeting at New York 
City, Jan. 18-20. Secy., Elbert M. 
Chandler, 29 West 39th St., New 
York City. 

American Institute of Electrical 
Engineers—Midwinter convention at 
New York City, Feb. 15-17. Secy., 
F. L. Hutchinson, 29 West 39th St., 
New York City. 

American Society of Mechanical 
Engineers — Spring meeting at At- 
lanta, Ga., May 8-11. a Calvin 
W. Rice, 29 West 39th St., New York 
City. 











Buffalo Section, A.S.M.E., will meet 
Jan. 4, 1922, for an address by A. M. 
Holcombe, of Washington, on “Patents 
and the Patent Law.” 


Virginia Section, A.S.M.E., will hold 
a meeting Jan. 6, 1922, at the Norfolk 
Chamber of Commerce, at which “Engi- 
neers as Industrial Managers” will be 
discussed by several speakers. 


Worcester Section, A.S.M.E., is to 
meet Jan. 3, 1922, to hear a paper, 
“Mechanical Heating Problems Solved 
Electrically,” by C. L. Ipsen, of the 
G. E. Co. 


The Compressed Gas Mannfacturers’ 
Association, representing most of the 
manufacturers of compressed gases in 
this country, Canada, Mexico and Cuba, 
will hold its ninth annual meeting at 
the Engineering Societies Building, 29 
West 39th St., New York City, Jan. 
16, 1922, at 2 pm. The annual dinner 
will be served at’ the Manhattan Club at 
7 p.m. 
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The American Society of Steel Treat- 
ing will meet Jan. 4 at Providence, 
R. L, for a talk on coal, oil and gas 
uel by George Darris, general manager, 
Gilbert & Barker Manufacturing Co. 


The Iowa State Engineering Society 


will hold its twenty-fourth annual 
meeting in Sioux City, lowa, Jan. 17-20. 
Manufacturers and material men will 
exhibit and prominent speakers are 
being secured. Headquarters and meet- 
ings will be in the Woodbury County 
Court House. A. G. Anderson, of Sioux 
City, has charge of the publicity work. 

The Fifth Southern Textile Exposi- 
tion is to be held in Textile Hall, 
Greenville, S. C., next autumn, prob- 
ably in October. All who plan to ex 
hibit at the affair are urged to com- 
municate promptly with the Textile 
Hall Corporation, Greenville, S. C., as 
about one-third of the space has already 
been reserved, and applications will be 
filled in the order of receipt. 


The Providence Engineering Society 
is arranging a joint meeting between 
its power section and the American 
Institute of Electrical Engineers for 
Jan. 3, at 8 p.m. “The Initial Hydro- 
electric Development for the Belgian 
Congo” will be discussed by William 
Frank Uhl, who is an associate of 
Charles T. Main, and has been over 
half a year in Africa making surveys 
for dam sites and storage reservoirs. 


POWER 
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The Ever-Tyte Piston Ring Division 
of the Walter A. Zelnicker Supply Co., 
St. Louis, Mo., is now represented in 
New York City by E. A. Bondemann. 

The Warren Webster Co., of Camden, 
N. J., has appointed Edward W. Klein 
Southeastern district manager, to suc- 
ceed John B. Dobson, who has had to 
give up active work because of ill 
health. 

The Quigley Furnace Specialties Co., 
Inc., 26 Cortlandt St., New York City, 
is to be represented in the Chicago ter- 
ritory by H. M. Thompson, who was 
formerly with the Thomas Moulding 
Brick Co., with offices at 105 West 
Monroe St., Chicago, Ill. 

The Randolph-Perkins Co., 1210 First 
National Bank Bldg., Chicago, which 
has been formed since the death of 
Edmund T. Perkins, is to carry on a 
general engineering business, special- 
izing in land drainage, flood control, 
hydro-electric development, sewage dis- 
posal and water supply. 

The Wayne Oil Tank and Pump Co., 
Fort Wayne, Ind., has bought the 
Borromite Company of America for 
$500,000. One of the important factors 
in the sale was the Borromite com- 
pany’s ownership of large beds of zeo- 
lite, a hydrous silicate used in water 
softening. 


Stokers—The Underfeed Stoke: Com- 
pany of America, Book Bldg., Detroit, 
Mich. A well-illustrated booklet on a 
new type of Jones stoker, designed for 
side dumping. 


Piston Rings—Ever-Tyte Piston Ring 
Division, Walter A. Zelnicker Supply 
Co., St. Louis, Mo. “Saving Power in 
Coal Mines,” an _ interesting booklet 
of testimonial letters from users of 
“Ever-Tyte” rings. 

Condenser Tubes—Scoville Manufac- 
turing Co., Waterbury, Conn. “Tube 
Facts,” a short booklet illustrated with 
microphotographs of tubes of various 
materials and describing manufactur- 
ing and testing methods. 


Centrifugal Pumps-—- Wheeler Con- 
denser and Engineering Co., Carteret, 
N. J. Catalog 108-C, 64 pages, illus- 
trating and describing Wheeler Centrif- 
ugal Pumps of the double-suction, 
single-stage, horizontal and_ vertical 
types and multi-rotor types for all 
purposes. Not only are the many dif- 
ferent kinds of pumps for various ap- 
plications described in considerable 
detail, but there is also included a good 
deal of material of instructive value, 
covering water velocities in pipes, 
characteristic curves, instructions for 
installation and operation, etc. 
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BITUMINOUS COAL 
The following table shows the trend of 
the spot steam market in various coals 
(mine-run bases, f.0.b. mines): 


Market Der, ez Dee. 19, 


Coul Quoting 1921 1921 
Pool 1, New York $3.00 $2.75@3.25 
Pocahontas, Columbus 2.20 2.10@2.25 
Clearfield, Boston 1.80 1,602.00 
Somerset, Boston 1.85 1.65@2.00 
P ittsburgh, Pittsburgh 2.15 2.10@2.20 
Kanawha, Columbus 1.85 1.75@1.90 
llocking, Columbus 1.95 1.85@2.00 
Pittsburgh No. 8 Cleveland 2.05 1.95@2.05 
lranklin, IIL, Chicago 2.75 2.75@3.00 
Central, IIL, Chicago 2.30 2.2562.7> 
Ind, 4th Vein, Chicago a.a2 2.60@2.90 

Standard, St. Louis 1.95 1.90 
West Ky., Louisville 1.75 1.50@2.00 
Big Seam, Birmingham 2.00 1.90(@2.30 
S. kK. Ky., Louisville 1.75 14.65@1.80 
New York—On Dec. 21 Port Arthur light 


oil 22@25 deg. 
35 deg., 6c. per gal., 


Baumé, 5c. per gal. 30@ 
f.o.b. Bayonne, N, J. 


Chicago—Dec. 21, for 24@28 deg. Baumé, 
Si@8dce. per bbl.; 32@36 deg., 23@3c. per 
sal. in tank cars f.o.b. Oklahoma refinery, 
or freight adjusted. 


Pittsburgh —On Dec. 13, f.0.b. refinery, 
Vennsylvania, 36@40 deg., 5@5ic. Okla- 
homa, 24@30 deg., 95c. per bbl.; gas oil, 
32@34 deg., 243@2 9c. per gal.; 34@36 deg., 
3ic., 388@40 deg., 34c. per gal. 


St. Louis— Dec. 10 prices f.o.b. cars, 
tank lots; 24@26 deg. Baumé, 80c. per bbl. ; 
26@28 deg., 90c.; 28@30 deg., $1; 32@34 
deg., 24c. per gal. 

Philadelphia — On Dec. 21, 26@ 28 deg. 
Laumé, Oklahoma, 80@85c. per bbl.; 30@ 
3! deg.; Oklahoma (group 3), 23@2 2ic. 
ber gal.; 16@20 deg., eSeaboard, $1.15 @ 
$1.25 per bbl. 


Cincinnati — Dec. 21, for 
Baumé, 54¢.:; Diesel 
sul.; distillate 38@42 deg., 7c. per gal. 
_Cleveland—Dec. 21, 26@30 de; 
ihe. per gal, 


26@30 deg. 
32@34 deg., 6c. per 


gs. Baumé, 


PROPOSED WORK 

Mass. Boston—The Bostonian, Ine., 75 
State St., is having sketches m: ide for a 10 
story hotel on Arlington and St. James Sts. 
About $5,000,000. Desmond & Lord, 15 
Leacon St., Archt. 

N. Y., Buffalo—L. R. Steele Co., Inc., 323 
Washington St., is having plans prepared 
for a 12 story, 60 x 107 ft. office bldg. on 


Washington St. About $400,000. Lewis & 
Hill, Brisbane Bldg., Archts. 
N. Y., Long Island City — The Natl. 


Printing & Engraving Co., 136 West 52nd 
St.. New York City, plans to build a ¢ 
story plant on Washington Ave. from 6th 
to 7th Sts. About $400,000. Architect not 
selected. 

N. Y., New York—The New York Edison 
Co., 30 East 15th St., is having plans pre- 
pared for a 50 x 100 ft. substation on Park 
Ave. and 168th St. About $150,000. W. 
Whitehill, 12 Elm St., Archt. and Engr. 





N. Y., New York 
Cross & Cross, 681 5th Ave., will soon re- 
ceive bids for a 13 story, 40 x 100 ft. 


apartment hotel on 
About $400,000. 


7ith St. and 
Noted Nov. 29 


5th Ave. 


N. Y., Syracuse—The Syracuse Memorial 
Hospital, Mrs. F. S. Wicks, Pres. Bd. of 
Trustees, plans to build a hospital. About 
— 000. Architect not selected. 

J.. Camden—Hotel Co., Inc., c/o L. 


we MacCleske, 503 Market St., will receive 
bids about Jan. 1 for a 15 story, 100 x 
180 ft. hotel and stores bldg. on 7th and 
Federal Sts. About $1,000,000. K. Elling- 
ton, 230 5th Ave., Pittsburgh, Pa., Archt. 
A vapor or steam heating system will be 
installed. 


N. J., Pleasantville—The Penn 
Corp., c/o H. W. Sofield, 1719 North Broad 
St., Phila., Pa., will receive bids until Jan. 
2, for a 1 story, 50 x 300 ft. factory and 
power plant. About $125,000. C. Done- 
hower, Pleasantville, Engr. 

Pa., Bellefonte—The Hecla Park Assn., 
W. C. Rowe, Mer., Allegheny St., plans to 
construct an electric light and power plant 
to light park. About $50,000. 


Motors 


Pa., Harrisburg—The Bd. Educ., C. E. L. 
. will receive bids until Jan. 6 
school on 3rd 
tuke bids later 


Keen, Pres 
for 2. 2 
and 


story, 80 x 
Division Sts, 


200 ft. 
Will 


—" 


on boiler About $300,000. C. 
Hl. Lloyd, 


7JOLA, Telegraph Bldg., 
Archt, 


Pa., Phila.—J. T. Windrum, Archt., Com- 
monwealth Bldg., is Teceiving bids for a 
5 story, 88 x 201 ft. hospital on Powelton 
and Saunders Aves. for the Presbyterian 
Hospital. About $300,000, 

Pa., Wilkesbarre—A, Kuchn Motion 
Picture Co., Inc., has had plans prepared 
for a 2 story motion picture studio. About 
$750,000. H. G. Cook, Jr., 716 Miners Bank 
Bldg, Archt. and Ingr. 

Md., Baltimere—The Continental Garage 
& Service Corp. J. C. Tolson, Mgr., 111 
North Charles St., is having plans pre pared 
for a 5 story, garage and service station 
on Monument and Howard Sts. L. Wagner, 
Union Trust Bldg., Archt. 

D. C., Washington—The Bureau of Yards 
and Docks, Navy Dept., is receiving bids 
for power plant equipment, including the 
installation of four 150 hp. return tubular 
boilers and mechanical stokers, boiler and 
fire pumps, motor driven air compressor 
or installation and furnishing brick setting 
and super heaters for the four boilers, twe 
turbine driven forced draft fans-steel smoke 
flue, feed water heater, heating system 
return tank, condenser equipment, air con- 
densed and circulating pumps, service water 
heater traveling screen, structural supports, 
concrete foundations and pipes, valves and 
fittings. Spec. 4497. Noted Nov. 29. 

D. C., Washington—The Episcopal Cathe- 
dral is having plans’ prepared for a 
cathedral and 30 buildings at St. Albans. 
Total cost, $15,000,000. Forhman, Ronn 
& Little, 24 Mt. Vernon St., Boston, Mass., 
Archts.. Crain and Ferguson, 15 Beacon 
St., Boston, Mass., Engrs. 

D. C., Washington—War Dept., Quarter- 
master, plans to build a 3 story Army 
Medical School building at the Walter Reed 
Hospital. About $500,000. 


Va., Richmond—Hackley Morrison Co., 
163 North 9th St., is in the market for a 
56 EW. AS. 8 phase, 60 cycle, 2300 volt 
alternator ; 20 brick dryer cars, double o} 
single; 200 or 250 KW. DC. 250 volt belte 
generator; 25 to 30 KW. 3 phase, 60 cycle, 
220 volt, A. generator, one 40 hp. motor, 
3 phase, 60 cycle ; and motor driven cens 
trifugal pump, 350 gal. per min. against 50 
Ibs. pressure, 

W. Va., Wheeling—C. L. Hills, 403 North 
Bank Bldg., is in the market for refrigerat- 
ing machine, 30 to 59 ton capacity, prefer 
horizontal designed for belt drive (used) 
also ice tank up to 50 tons capacity, 


room, etc. 
Suite 


1036 


0., Akron—The city is having plans pre- 
pared for waterworks improvements to in- 
clude an addition to purification plant, 
pumping station, buildings and_watermains. 
Total cost about $500,000. G. Dixon, 
102 Kast Mill St., Engr. 


4 


O., Cineinnati—Clifton-Pratt Co., 1224 
West Sth St., A. E. Clifton, Purch. Agt., 
is in the market for one triplex, belt driven, 
{ plunger hydraulic pump, 5,000 lbs. pres- 
sure, also 4 24 x 48 in. tumblers for foun- 
dry, belt driven. 


O., Cineinnati—The Jung Brewing Co., 
2014 Freeman Ave., A. Tiebermann, Purch. 
Agt., will abandon brewery and _ install 
additional ice making machinery. 


O., Cincinnati—I. Oscherwitz & Sons Co., 
569 West 6th St., M. B. Oscherwitz, Purch. 
Agt., is in the market for a 25 ton re- 
frigerating plant and a 25 hp. horizontal 
boiler (100 lbs. pressure). 


Ind., Hammond — The city is having 
plans prepared for a 65 x 95 ft. pumping 
station and a 50 x 75 ft. boiler plant. 
About $75,000. J. Erickson, 30 North La 
Salle St., Chicago, Il, Engr. 


Ind., New Castle—The Indiana Village o 
Epileptics will receive bids until Jan. 17 
for 12 buildings, including a 64 x 100 ft. 
laundry and a 60 x 74 ft. power plant. 
Total cost about $400,000. H. Foltz, 843 
Lenick Annex, Indianapolis, Archt. Mc- 
Manus & Tripp, 510 Majestic Bldg., Indian- 
apolis, Engr. Noted May 17. 


Ill., Chieago—P. F. Alsen, Archt., 127 
North Dearborn St., is preparing plans for 
a 8 story, 122 x 250 ft. apartment, includ- 
ing a steam heating system on Newgart 
and North Shore Aves. About $500,000. 
Owner’s name withheld. 


Ill., Chicago—The city is having plans 
prepared for a 14 story, 100 x 150 ft. cen- 
tral courts building including a steam heat- 
ing system on Harrison St. and Plymouth 
Court. About $2,500,000. C. W. Kallal, 
City Hall, Engr. 


Ill, Chicago—F. A. Vaughn, Ine., 211 
Grand Ave., Milwaukee, Wis., is receiving 
bids for a 500 kw. prime mover. D.C. and 
a surface condenser for the Amer. Hide 
& Leather Co., 1320 Elston St. 


Wis., Fall Creek — The village having 
plans prepared for sewer and water works 
systems, including pumping plant, 80 ft. 
tower, 80,000 gal. tank, water mains, sew- 
age disposal plant, ete. About $50,000. 
Toltz, King & Day, 1410 Pioneer Bldg., St. 
Paul, Minn., Engrs. 


i., Henry—Henry Artificial Ice Co. is 
having plans prepared for a 1 story arti- 
ficial ice plant. About $30,000, GC. ON. 
Lucas, Pres. b. L. Hulsebus, 1232 Jef- 
ferson Bldg., Peoria, Engr. 


ii., Rockfor€d—G. C. Brown & W. ©. 
Gridley, 1826 Hoffman Blvd., are having 
plans prepared for a 60 x 145 ft. garage, 
35 x 60 ft. repair shop and a 20 x 30 ft. 
boiler plant. About $75,000. C. KE. Wolf- 
ley, 610 Stewart Bldg., Archt. 


Ill., Springfield — The Apartment Hotel 
Securities Co., c/o W. S. Newton, Pres., 
5th and Capital Sts., is having plans pre- 
pared for a hotel apartment on 4th and 


Canedy Sts. About $900,000. Private 
plans. 
Wis., Madison—(change of date)—The 


University of Wisconsin, M. E. McCaffery, 
Secy., will receive bids until Jan. 24 for a 
6 story, 150 x 250 ft. hospital, including a 
steam heating system on Warren St. 
About $1,200,000. A. Peabody, Capitol 
Bldg., Archt. Noted Dec. 138. 


Wis., Milwaukee—The Wisconsin Ice & 
Coal Co., 216 West Water St., is having 
preliminary plans prepared for a 2 story 
ice manufacturing plant. About $145,000. 
R. Messmer & Bro., 221 Grand Aye., Archts. 
120 ton refrigerating machinery will be in- 
stalled. 


Wis., Stevens Point—The city plans elec- 
tion to vote Feb. 8 on developing new source 
of water supply including sinking of wells, 
pumping station, piping, etc. About $65,000. 
W. G. Kirchoffer, Vroman BIk., Madison, 
Engr. 


Wis., Taylor—The city, c/o S. T. Nepernd, 
Clk., will soon be in the market for equip- 
ment and machinery for power plant and 
pumping station. 


POWER 


Ia., Bedford—J. J. Clark, J. H. Baker, 
and others, plan to build a power plant 
and ice and cold storage plant. About 
$200,000. Architect not selected. 


la., Clinton—The Clinton Water Co., W. 
L. Meeker, Supt., 5th and ist Sts. is 
having plans prepared for a 1,000,000 gal. 
reservoir, elevated steel tank, about 4 mi. 
additional mains, 2 mi. 24 in. pipe, new 
pumps, auxiliary pumping station at Lyons. 
About $1,000,000. L. S. Abbott, Weston 
Bldg., City Engr. 


la., Museatine—The city, R. S. McNutt, 
Mayor, plans to build a municipal electric 
light plant. About $250,000. Engineer not 
selected. 


Ss. D., Watertown—The Public Utilities 
Comn., a . Mueler, Supt. Municipal 
Light Plant, will receive bids until Jan. 
12 for a complete lighting system. Cost 
to exceed $40,000. 


Tex., Halletsville—S. M. Kuykendall, City 
Secy., will receive bids until Jan. 12 for 
improvements to electric light plant, to 
include one steam engine, 120 to 150 hp. 
direct connected to one alternating current 
generator 90 kva. (or slightly larger), 
2300 volt, 3 phase, 60 cycle, with exciter 
in proportion. 

One switchboard panel for same. 


One horizontal tubular boiler (return) 
150 hp. for 150 lbs. steam, A.S.M.E. speci- 
fications with steel casing, stack and all 
fittings. 

One 150 hp. open type feed water heater. 

Two Simplex boiler feed pumps for this 
boiler. 

Necessary interconnecting pipe fittings, 
steam separator receiver, etc. to operate in 


connection with present plant about 150 ft. 
away. 


Cal., Redwood City—The trustees of the 
Sequoia Union High School Dist. are hav- 
ing plans prepared for a 1 and 2 story high 
school on State Hwy. and Bway. About 
$300,000. C. Werner and A. I. Coffey, 
Humboldt 3ank Bldg., San Francisco, 
Archts. 


Cal, San Jose—The Commercial Club, 
W. J. Cross, Secy., 1st Natl. Bank Bldg., 
is having preliminary plans prepared for 
a 10 story, office building on South list St. 
between Santa Clara and San Fernando 
Sts. About $400,000. Binder & Curtis, 255% 
ist St., Archt. 


Cal., San Jose — The County of Santa 
Clara, is having plans prepared for a 3 
story service bldg. including an engine 
room, cold storage plant, ete. on the 
County Hospital grounds. About $60,000. 
Binder & Curtis, 2554 South Ist St., Archts. 


Cal, San Luis Obispo—W. B. Burch, 
Iingr. will soon receive bids for pump with 
a capacity of between 450 and 500 gal. 


Cal., Terra Bella—The Terra Bella Ir- 
rigation Dist., KE. R. Clemens, Secy., will 
receive bids until Jan. 3 for furnishing 1 
horizontal centrifugal pump, capacity, 5,000 
gal. a min. against a head of 125 ft. to be 
direct connected to electric motor, 200 hp. 
2200 volts, 60 cycles, 1,200 revolutions per 
min. 


Que., Montreal—The Acadia Drug Ltd., 
39 Vitre St., J. G. Magnan, Purch. Agt., 
is in the market for one 15 hp. steam 
boiler. 


Ont., Caledonia—The Council, J. Senn, is 
having surveys made for electric lightir 
and power distribytion system. for the 
township. About $42,000. A. Wilson, 190 
University Ave., Toronto, Engr. 


Ont., Norwiech—W. W. 
build a planing mill. About $25,000. Prices 
wanted on equipment including engine, 
boiler, and complete equipment for mill. 


Avey plans to 


Ont., Petrolen — The Peninsular Sugar 
Co., F: H. Gubbard, Mgr., is having plans 
prepared for sugar refinery (part 2 and 
1) 600 tons capacity. About $1,500,000. 
A. Owens, care of owner, Archt. and Engr. 
Noted Nov. 8. 


Ont., London—The Bd. of Governors, D. 
S. Fox, Western University, is having plans 
prepared for three university buildings, in- 
cluding a steam heating system on North 
London St. About $2,000,000. W. J. Brown, 
Western University, Archt. 


Man., Winnipeg — The Public Utilities 
Committe will receive bids until Jan. 9 at 
office of C. J. Brown, City Clk., for two 
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kva., 3 phase, 60 cycle alternators for loca! 
service at the Point Du Bois power house 
A. Caton, Chief Engr. 


CONTRACTS AWARDED 


Mass., Kverett — The City Comn. hu: 
awarded the contract for a 4 story, 176 
x 203 ft. high school on Bway. to G F 
Coburn, 294 Washington St., Boston, $425,- 
500. Noted Sept. 27. 


Conn., Meriden—The Meriden City Hos- 
pital, Cook Ave., has awarded the contract 
for a 4 story, 45 x 150 ft. hospital on Cook 
Ave. to H. Wales Lines Co., 134 State St. 
About $350,000. A steam heating system 
will be installed. Noted Nov. 1. 


N. Y¥., New York—The Equitable Lif; 
Assurance Co., 120 Bway., has awarded 
the contract for a 20 story office bldg. 
on 7th Ave. between 31st and 32nd Sts. 
to Thompson Starrett, 49 Wall St. About 
$1,000,000. Noted Oct. 4. 


D. C., Washington—The Potomac Elec. 
Power Co., has awarded the contract for 
a power plant to Stone & Webster, 147 
Milk St., Boston, Mass. About $18,000. 


N. C., Wilson—The Bd. of Trustees has 
awarded the contract for furnishing and 
installing heating and plumbing equipment 


in the new high school to J. L. Powers, 
3ennettsville, S. C., $25,463.50. Noted 
Nov. 8. 

Ky., Louisville — The Natl. Candy Co., 


Federal Reserve Bank Blidg., St. Louis, 
Mo., has awarded the contract for a 5 
story candy factory at 1456 West Bway., 
known as the F. A. Menne Factory, to the 
Struck Constr. Co., 147 North Clay St., 
$600,000. Steam heating system to the 
Neatherton Htg. Co., 111 North 5th St. 


0., Akron—The Warranty Security Dis- 
count Co., 65 South High St., has awarded 
the contract for a 20 story, 65 x 70 ft. bank 
and office building on Main and Buchte! 
Sts. to W. Dunbar Co., 8201 Cedar Ave., 
Cleveland. About $1,000,000. A _ steam 
heating system will be installed. Noted 
Aug. 23. 


0., Norwood — Kunz & Beck, Archts., 
Carew Bldg., Cincinnati, have awarded the 
contract for a 3 and 4 story, 232 x 354 ft. 
seminary on Norwood Heights, to the Ferro 
Concrete Co., 3rd and Elm Sts., Cincinnati. 
A steam heating system to Bromel Vapor 
Htg. & Electric Co. Total cost, $700,000. 


0., Toledo—The Bd. Educ., Administra- 
tion Bldg., has awarded the contract for 
a 3 story, 251 x 343 ft. high school on 
Western and Daniels Aves. to H. J. Spieker 
Co., Elm and Utica Sts. About $1,000,000 
A steam heating system will be installed. 
Noted Nov. 8. 


Wis., Fond-du-Lac—The Eastern Wis- 
consin Elec. Co., 15 North Main St., has 
awarded the contract for a 35 x 40 ft. sub- 
station to the Immel Constr. Co., 200 North 
Main St. About $25,000. 


Wis., Green Bay—The Green Bay Invest- 
ment Corp., 113 West Walnut St., has 
awarded the contract for a 3 story, 82 x 
240 ft. cold storage plant on North Bway. 
to L. M. Hansen Co., 113 West Walnut St 
About $250,000. Ice machine and refrigera- 
tion equipment will be installed. Noted 
Dec, 20. 


Neb., Lincoln—The city has awarded the 
contract for furnishing equipment as fol- 
lows: One 1,000 hp. economizer to Green 
Fuel Economy Co., 90 West St., New York 
City, $16,622; for two chain grate stokers 
for 500 hp. boilers and one open feed water, 
metering heater, for 4,500 lb. per hr. to the 
Kent Engr. Co., Omaha, total cost, $12,235: 
one superheater, 1,200 superheat for two 
500 hp. boilers to the Power Specialty Co.. 
111 Bway., New York City, $3,450; two 
soot blowers to the Diamond Power Spe- 
cialty Co., Kansas City, Mo., $922; one cen- 
trifugal driven boiler feed pump to C. H. 
Carr, Mchy. Co., 411 Mutual Bldg., Kansas 
City, Mo., $1,286; one hot process water 
softener, 2,000 gal. per hr. to the Inter- 
national Filter Co., 38 South Dearborn St.. 
Chicago, IIl., $3,230. Noted Dec. 6. 


Cal., Calwa—The Pacific Fruit Express 
Co., 65 Market St., San Francisco, has 
awarded the contract for an ice plant 
here, to D. R. Wagner, Call Bldg., San 
Francisco, $53,050. 


Cal., Oakland—The Sanitary Ice & Stor- 
age Co., 26th and Chestnut Sts., has 
awarded the contract for a 1 story power 
plant on S.W. 26th and Linden Sts. to 


Nelson & Forsyth, Easton Bldg., $16,500. 
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BOILERS AND FURNACES 


Distilled Water for Boiler Fed at River Rouge 

Plant 998 
A. DESCRIPTION OF THE BOILER-i*EED SYSTEM of the new plant 
of the Ford Motor Co. at River Rouge. An elaborate two- 
effect high-heat-level evaporator system furnishes distilled 
make-up to an amount up to 25 per cent of the boiler feed. 


Water Hammer in a Water-Tube Boiler 1024 

The Mechanicsville Boiler Explosion 1026 

Special Lap File for Boiler Baffles 1027 
EDITORIALS 

1021, 1022 


WATCHING THE CoAL MAN—Errors in Tests—Hazards ot Wet 
Steam—Centralizing Control in the Power Plant. 
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Where Efficiency 

Counts and 

Is Measured 

—-American 
Industries 
Move On 
Keystone 

Grease 


vl 
fa a 
REASE 


Gl Master Lubricant 











End Costly 
Shut-Downs 


More expensive shut-downs occur—more valuable machin- 
ery goes to an untimely grave in the scrap pile because some 
men think that “grease is grease’”—that one kind is just as 
good as another—than from any other cause. 

Perhaps you consider these frequent processions to the scrap 
pile, costly repairs, shut-downs and slowing up of produc- 
tion all as a “part of the day’s work’’—things that can’t be 
helped. If so, this message is written especially for you. 
Many of our most enthusiastic boosters today are those men 
who but a few years ago were absolutely certain that their 
methods of lubrication could not be improved. 


By happy experience, by an increased volume of production 
with decreased operating expense, longer life for valuable 
machinery and the elimination of costly shut-downs—they 
have proven that the Keystone Venango Gravity Grease 
System and 


KEYSTONE GREASE 


THE MASTER LUBRICANT 
“Makes the Most Efficient Mechanical Unit MORE Efficient” 


Our engineers have solved a multitude of the most difficult 
lubricating problems that have ever arisen in the attainment 
of high industrial efficiency. 

It may be that a troublesome lubrication problem is causing 
you an endless amount of worry right now. Write us in full 
detail today—we'll give you the benefit of a lifetime of 
experience in the entire field of lubrication engineering. 





THE KEYSTONE LUBRICATING COMPANY 


— York Executive Office and Works a Sate 
oston . e 

Pittsburgh Philadelphia, Pa. San Francisco 
a Established 1884 ar 


Montgomery, W. Va. 
Agencies in Principal Countries Throughout the World 
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Jenkins Extra 
Heavy lron Body 
(late Valve, out 
side serew and 
yoke, rising 
spindle, fitted with 
by-pass Flanaed, 
Fig. 204-B. 





eek 


Jenkins fulfill every requirement 


in High Pressure 


Jenkins Extra Heavy Gate Valves are suitable 
for steam and hot water service of all kinds 
under heavy pressures and high temperatures, 
and are especially adapted to meet the re- 
quirements of modern high pressure power 
plants. 


The life of a Jenkins Valve, even in severe 
service of this kind, is almost everlasting, 
for all parts are renewable and interchange- 
able. All valves, either stationary or rising 
spindle can be packed under pressure, when 
wide open. 


In many of the largest and finest plants, the 
country over, Jenkins Valves have been 





Power Plants 


adopted as Standard Equipment. This choice 
and policy is, at all times, an assurance of 
dependable and economical valve service. 


The reputation and prestige of Jenkins Valves 
has earned for them nation wide distribution. 
They are sold at supply houses everywhere. 
The ‘“‘Diamond Mark’”’ and signature identify 
the Genuine Jenkins, 


JENKINS BROS. 


New York Boston 


Philadelphia Chicago 
Montreal London 


Havana 


FACTORIES: 
Bridgeport, Conn.; Elizabeth, N.J .; Montreal, Canada. 


Vol. 54, No. 
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TWIN STRAINERS 


Why should the water in your plant 
be “Twin Strained” 


1. Continuity of service. Twin Strainer baskets are 
cleaned without interrupting flow of water 
through strainer. 


2. Reliability—nothing to get out of order. 


3. Compactness—very little space required for in- 
stallation. No foundation needed, simply placed 


13 anywhere in pipe line. 


4. No moving parts—no attendance except occa- 
Good ciainak chai 


§. Practically no upkeep expense. 
Reasons leiathintite tiie: 


6. Easy to install in any position — vertical, hori- 
zontal or on an angle. 


7. Made for suction or pressure service. 


8. Easy to clean—-anyone can do it, interior quickly 
accessible. 


9. Large straining area as compared with inlet. 
10. Introduces no undue head loss. 
ll. By using finer mesh, particles of any desired de- 


gree of fineness may be removed from the liquid 
to be strained. 


12. No power required for operation, (except large 
motor operated type). 


13. Heavily constructed throughout, equipped with 
bronze, copper or steel parts, as service requires. 
Parts exposed to water made of non-corrosive 
metal. 





Sizes 1 in. to 42 in. Basket mesh to suit the service 
Write for Bulletin “A,” fully descriptive 
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Westinghouse 
Underfeed Stokers 
For Future 
Peak Loads 


HORSE POWER 


if your stokers need repair, be- 
tween the peaks is the time to re- 
pair them. If your plant is not 
modern, now is the time to modern- 
ize. If your plantfis hand-fired, 
now is the time to consider mechan- 
ical stoking. 
ELECTRIC 
Do now what is to be done, for business revival has 
already begun and momentum is gathering. 


Be among those who, perceiving the forward 
movement, find themselves ready when peak loads 
come. 





Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 
Sales Offices in All Principal American Cities 


Westinghouse 
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Engine Stop Non-Return Stop Valve 


reventing Disaster Is 
imply a Matter of Foresight 


Man has been using his intelligence for 500,000 years or more to outwit 
nature. In his battle with natural forces it was foresight largely that enabled 
him to survive. He now knows what certain forces will do under certain con- 
ditions and he circumvents disaster by eliminating elements of risk. 


He knows that a runaway engine may result in a terrible flywheel explosion— 
and that the sudden reversal of steam flow into a damaged boiler may mean 
business for the undertaker at his plant. 


The two “Strong” Specialties shown above are the most dependable automatic 
safety devices for guarding against just such contingencies. “Strong” Engine 
Stops automatically prevent accidents caused by overspeeding engines. Simply 
and scientifically designed. Absolutely sure in action. Centrifugal force for 
release and gravity for closure. Operates mechanically, but can also be con- 
trolled electrically from remote control stations. No engine is safe without 
one. 


STRONG NON-RETURN STOP VALVES give absolute control from 
the outside—automatically and instantaneously. Steam is shut off whenever 
the pressure is lowered ; giving protection to boilers, plant, and workmen in 
case of tube blowouts as well as preventing undue strain upon boilers that 
might lead to accidents. Corrosion and sticking of internal parts are impos- 
sible, and the outside operation renders them “foolproof.” Can be installed 
in horizontal, vertical or angle position. 






SSeS 


|THE STRONG, CARLISLE & HAMMOND CO. CLEVELAND. OHIO | 











“Strong” Specialties for safety and 
steam saving include Engine Stops, 
Non-Return Valves, 3-Way Emer- 
gency Valves, Traps, Separators, 
Pump Governor and Pressure Reg- 
ulators, Boiler Feed Regulation, etc. 
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‘No. 1510 for 


For unusual service 
on high superheat 
and high-pressure 
steam. Solid wedge 















Superheat 


Working pressure, 
350 lbs. Good for 
800° F. Sizes 2 to 





18 inches. 


Can be 





a coe furnished with by- 
with full mone pass if desired. 
mountings. 


Remember the Number—Nelson Fifteen-Ten 
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ATLANTA—1311 Healey Bldg. 
BALTIMORE-—-8 E. Lombard St. 
BOSTON— 131 State St. 
BUFFALO—582 Ellicott Square 
CHICAGO—650 West Lake St. 
CLEVELAND—550 Kirby Bldg. 


Chesnut Hill, 
PHILADELPHIA 


DETROIT— 242 Larned St., West 
NEW YORK—90 West St. 
PITTSBURGH—517 Liberty Ave. 
SAN FRANCISCO—75 Fremont St. 
SYRACUSE—504 City Bank Bldg. 
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Price Type “PO” Oil Engines 


These horizontal, single-cylinder engines are 
rugged, simple and compact. 


| Ignition is by temperature of compres- Fuel injection is direct and positive 

- sion—-there are no hot bulbs. or plates. without the use of compressed air. 

¢ No extraneous equipment is necessary With Price Engines no high pressure 
for starting. air compressor is necessary. 








Guaranteed Fuel Oil*Economy 0.45 pounds per brake horse-power hour at full and 
34 loads. 


Guaranteed Lubricating Oil EKconomy-one-gallon per +000 horse-power hours, 


Let our engineers tell you all:-about Price Engines-and-how. you can save money by 
using them for your power needs. 


Ingersoll-Rand Co., 11 Broadway, New York 


Offices the world over. 


16-SOE 


Ingersoll-Rand 
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“Huh! No Ash vaedne Wanted 
| suppose that means they've installed 


an AMERICAN-STEAM ASH CONVEYOR . 
Well.theyre saving money at that.” 


Literature on request. 


CONVEYORS CORPORATION OF AMERICA 


Formerly American Steam Conveyor Corporation 
Chicago: 326 West Madison Street New York: 110 West 40th Street 
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STRAM CONVEYQB CORPORATION 
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OIL FILTERS 
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Whether Your Problem Is One of Lu- 
brication, or Filtration and Reclamation 
of Lubricating Oil, R-P Engineers Can 
Solve It, Furnish the Equipment and 
Guarantee Results 


Central Oil and Filtering Systems Individual Oiling and Filtering Systems 
Continuous By-Pass Systems for Turbines Hydro-Electric Oiling and Filtering Systems 
Model T Force-Feed Lubricators Model M Force-Feed Lubricators 


Oil Filters for All Classes of Service 
Oil Reclaimers—all internal combustion 
engine oil 


Sight-Flow Indicators 
Centrifugal and Telescopic Oilers 


Fuel Oil Strainers for Boilers and Engines Sight-Feed, Gang and Multiple Oilers 

Complete Marine Oiling and Filtering Equipment Cutting Oil Filtering and Sterilizing Systems ‘ 

Full Line of Oil Pumps R-P Terminal Check Valves for Cylinder Oil Lines 
Write for Literature on Equipment That Interests You 








‘THE RICHARD SON-DHENIX DIVISION 


S.F BOWSER & CoO., INC. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
FORT WAYNE INDIANA 
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The New McClave] 
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Embodtes the Advantages of Both 
Under feed and Overfeed Principles 


The new McClave Mechanical Stoker has a number of unique features of 
especial value to central stations and large power plants. 

It is an ‘“‘underfeed-overfeed” stoker, combining the advantages of both 
principles. 

It is absolutely non-sifting. 

It feeds coal by means of the McClave patented timing device. “lhe same 
quantity of coal being pushed on the grates at each throw of the plungers, 
a fuel bed of uniform thickness is maintained. 


Uniform combustion is easier to keep up and higher average efficiencies can 
le obtained at all ratings. 


It can be brought from a “banked” position to 200% or 300% of rating 
in a few minutes. 


The operating mechanism is simple, strong and compact, and it takes up a 
very small space in the firing alley. 

Only Standard sizes of fire brick are required. 

As the stoker is manufactured in its entirely in the 


McClave-Brooks plant, the quality and strength of every 
part is assured. 


There are many more unusual advantages to this new 
McClave Underfeed-Overfeed Stoker. Write for com- 


plete information. 


McClave-Brooks Company 
Makers of the famous McClave Grates since 1883 
Scranton, Penna. 


New York Philadelphia Dallas Syracuse 
Charlotte Jackson, Miss. Chicago Detroit 
Boston 


The McClave Mechanical 
Overfeed-Underfeed Stoker 


The McClave Mechanical Overfeed-Unde 
feed Stoker showing stoker grates and Asi 
Cut-Out Bars in their normal position, as 
well as the simplicity of the main stoker 
arch. This arch is designed so that only 
the regular plain straight fire bricks aro 
used in its construction, thus eliminating 
the necessity for special arch brick. 
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GRATES 
STOKERS 


View of McClave Stoker with the 
Kicker Bars in differential and di 
vided kicker movement, These Kicker 
Bars are so arranged that either one 
kicker; two kickers; or all of th 
kickers, either in one row, or in both 
rows, may be operated singly or dif 
ferentially, as the conditions of fuel 
might demand The Ash Cut-Out 
Bars are shown in normal position, 


Note the very durable construc- 
tion and extreme simplicity of de- 
sign with a minimum of moving 
parts on the front of the Stoker, 
This type of drive is capable of 
operating either one, two, three 
or more Stokers, 


SYSTEMS orqgreater econom 
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International Combustion En 


Combustion Enginle 


Combustion Engineering Building,§},o. 


Type E Stokers—for Bituminous Coal Lopulco Pulverized Fuel Systems The Grieve Grate-Byang 
PHILADELPHIA, PA. PITTSBURGH, PA... MINNEAPOLIS, MINN. BIRMINGHAM, ALA. C 
SEATTLE, WASH. ALBANY,N. Y. DETROIT, MICH. OMAHA, NEB. 





TAYLOR ENGINEERING CO.8yan 
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Coxe Stokers 


‘are the men—owners, Operators 
and consulting engineers—who 
know the many advantages of 
Coxe Stokers and are continu- 
ally coming back for more. 












ion ; ' 
Engineering Corporation 


neering Corporation 


lin$§Broad Street, New York City 
srate— 


\ Hand-Firing Coxe Stokers—Anthracite Coal, Coke Breeze and Bituminous Coal 


CHICAGO, ILL. BOSTON, MASS. HAZLETON, PA. SALT LAKE CITY, UTAH 
- | DENVER, COLO. MILWAUKEE, WIS. ATLANTA, GA. CHARLOTTE, N. C. 
3 CONMVANCOUVER, B. C. 

















CURRENT EDITION 
OF CATALOG BEARS 
Ness 
COPIES PROCURABLE FROM 


LUNKENHEIMER 


OISTRiBeTORS 





Buyiny—P O W E R—Section Vol. 54, No. 2 


LUNKENI 


66 
Renewo| 





Specified by engineers seeking the highest 
degree of efficiency in operation and main- 
tenance because “Renewo”’ service records 
are proof positive of their unparalleled value 
for power plant use. 


Users realize there is no substitute for 
“Renewo” excellence,—their wear resist- 
ance, permanence in the line and low upkeep 
cost all contributing to economy—the essen- 
tial to successful plant operation. 


The broad scope of the line, including 
Globe, Angle and Cross, Straightway or Y, 
and Horizontal and Angle Check Valves, 
for pressures up to 200 and 300 pounds cov- 
ers every requirement. 


Carried in stock for immediate delivery 
by Lunkenheimer Distributors situated in 
every Commercial Center. Specify 
“Renewo” Valves and insist on getting what 
you specify. 


Write for catalog No. 58 DB. 


THe LUNKENHEIMER ¢e: 


—e" QUALITY "= 
LARGEST MANUFACTURERS OF 
HIGH GRADE ENGINEERING SPECIALTIES 
IN THE WORLD 
NEW YORK BOSTON 
cHicaco CINCINNATI, US.A. jonnor 
EXPORT DEPT. 128-135 LAFAYETTE S7Y., NEW YORK 
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Seating surfaces 
are regrindable. 


All parts including 
the “Valve-nickel” 
Seat-ring and Disc 
are renewable. 





Medium Pat., Fig. 73. 
Extra Heavy, Fig. 16. 
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Bucket Elevator Handling Coal from Track 
Hopper to Bunkers. 
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the ribs of the old canal boat 
hie bleaching om the bank 


Gone is the trudging mule from the tow-path. . . the last echo of “low 
bridge”’ is stilled ... and grim reminders of the past glory of the 


canal dot the banks of our waterways. The canal boat isas dead as 
Pharaoh. 


Today a train of 50-ton “‘gons” hauls more coal than a fleet of canal 
boats. Does it at a fraction of the cost, quicker and without loss. 
Railroads have replaced canals. 


So it is in power plants; machinery has replaced men and mules. 
Conveyors carry coal to storage bins. . . tocrushers. . . to stokers . . 
and ashes from boilers to outside plants. Modern power plants are 
equipped with Jeffrey Coal and Ashes Handling Machinery in the 
interest of economy, efficiency and better working conditions. This 
includes Conveyors of various types, Chains, Bucket Elevators, 
Crushers, Weigh Hoppers, Skip Hoists, Electric Locomotives, Portable 
Bucket Loaders, Car Unloaders, etc. 


Jeffrey expert Engineers will gladly assist you in the selection of the 


equipment needed to put your coal and ashes handling costs on an 
economical basis, as they have in hundreds of plants. 


The Jeffrey Mfg. Co., Columbus, Ohio 


St. Louis Philadelphia Chicago Dallas Pittsburgh 
New York Scranton Buffalo Middlesboro, Ky. Denver 

Boston Cleveland Charleston, W. Va. Birmingham Los Angeles 
Detroit Milwaukee 


EFFREY 


J MATERIAL HANDLING MACHINERY 











Lower Run of a Jeffrey Pivoted Jeffrey Single Roll Coal Crusher Delivering Coal to 
Bucket Carrier Jeffrey Standard Steel Apron Conveyor. bs 
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Hancock Quality 
Applied To Gate Valves 


A Design Which 
Embodies All That Is 
Best In Modern Gate 


Valve Practice— 





A design so good that the name “HANCOCK” 
can be put on it—a design that represents the 
last word in a Gate Valve for high pressure, 
high temperature service. 


The Hancock Gate Valve is made with self- 
rising stem, yoke type bonnet, renewable seats 
and split wedge discs, either of bronze, nickel 
or monel, and with universal pressure packing 
gland. Bodies and yokes made of either the 
high grade temperature resisting bronze, 
which has made Hancock Valves famous, or 
of cast steel. 


Hancock Gate Valves are all tested to 1000 
pounds hydraulic pressure before shipment. 
They are made to withstand the most severe 
service to which a’ Gate Valve can be sub- 
jected. 





MANNING, MAXWELL & MOORE!"< 


HANCOCK WORKS 
dh 119 WEST 40™ STREET, NEW YORK, N.Y. Mi 











E DISTRICT SALES OFFICES. Chi Philadelphia, Boston, St Lous, Pittsburgh Ceveland, 
Order one or more and com- (SEES New Maven Gncinnat, Butfalo, syracuse Detroit. Milwaukee, San francscaSeate (abn. e4 
pare them with any Gate VALVES : INJECTORS -INSPIRATORS SAFETY VALVES-GAUGES CRANES MACHINE TOOLS SUPPLIES 





Valve that you have ever seen 
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Cutting Coal Costs 


For 44 years Murphy Furnaces have been 
Saving coal and lightening labor for thousands 
of users in every section of the country. Many 
reports are being received such as this from 
a City Hospital saying that they saved from 
seven to ten tons of coal per 24 hours over 
previous hand fired conditions. 














Factors Back of Every Installation 
of MURPHY FURNACES 


Natural Draft—on everything except the 
most extreme peak loads. Will double 
the output of your boilers without one 
penny for draft. 

Standard—The Murphy Furnaceis stand= 
ard indesign. In many instances the new 
features that have been developed may 
be applied to Murphy Furnaces now in use. 


Smokelessness—The Murphy Furnace 
is designed to afford perfect combustion. 
The arch insures high furnace tempera= 
ture which means that the air is preheated 
and admitted exactly where and when 
needed to give maximum efficiency. 

Automatic Operation—The amount of 
fuel supplied may be regulated while in 
operation. Every detail for keeping a 
perfect fire is provided in the design and 
construction of the Murphy Furnace. 
The coal is supplied—the fire distributed 
evenly—the ash removed—continuously 




















and automatically. 


SANFORD RILEY STOKER CO. 





WORCESTER, MASS. 


Makers of 


CINCINNATI 





Here’s why the Murphy is a fuel saver. It feeds the 
coal without opening the fire doors. The admission 
of cold air in large volumes is thus prevented; economy 
is secured and the life of the boiler is prolonged. The 
Murphy Furnace goes a step further. The fire is 
cleaned and the refuse removed automatically. This 
is a continuous operation and can be regulated to 
meet any condition. Every part of the fire chamber 
is visible and accessible. There is no periodic dump- 
ing nor drawing out of ashes, clinker, and incandes- 
cent fuel and coke, with resultant lowering of furnace 
temperature and steam pressure. 


A request from you brings our Catalog P-12 
describing the Murphy Furnace in full 


“A type to meet every stoker need” 


DETROIT, MICH. 


Makers of 


MD Ir: 


on 


BUFFALO 


MURPHY IRON WORKS 


ons 
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Yarway Hy- 
draulic Valve 


Yarway Unloader 


Yarway . Seu‘ 
less Blow-Off 
and Double 
Tightening 


Adjustable 
Sprayhead 


IQNS-1922 


Fourteen ears of Yarway Service 


R nearly fourteen years The Yarway Products 
have been industriously making new friends — 
and strengthening those friendships by faithful 
service; now they can point to the record of 
promises fulfilled in thousands of plants through- 
out the world. Users of power plant specialties 
everywhere have endorsed the policy on which 
this business is founded — that of performing satis- 
factory service and giving full value. Their faith 
has been evidenced by the fact that five out of 
every six have repeated their first orders. 


It is our hope and intention to merit the continued 
confidence of old friends and to have the privilege 
of making many new friends during 1922. May it 
be a prosperous year for you! 


-YARNALL:-WARING: COMPANY: 
Mermaid Avenue 
Chestnut Hill-- Philadelphia 
Representatives in all Principal Cities 
_% Cpe it of ioe 0m Sev pring io pte Nnng Cty homie Caay 


B YARWAY SEATLESS BLOW-OFF VALVE 
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Holtite Pipe Clamp 
(Stops holes and_ splits 
i 
V-Notch Meter ——— . . Yarway 
Yarway Pipe Joint Clampyy Boiler Skimmer 
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IN ENGINEERING CIRCLE/ 


It Is the Operating Engineer Who Most Appreciates Reliability 


Hours spent renewing rod packing and replacing gaskets, often in inaccessible 
places, have proven to him the fact that quality is the main consideration when 


purchasing packing. Added to this is the saving due to minimum rod friction 
and leakless joints. 


On your next order specify GARLOCK, the packing of world-wide reputation 
and known reliability. 
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THE GARLOCK PACKING COMPANY | 
PALMYRA, NEW YORK 


ANCHES: 

New York ae San Francisco 
Chicago Boston Denver 
Philadelphia Cleveland Birmingham 
St. Louis Pittsburgh Hamilton, Ont. 
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1 The True Coal Consumption 
of the Individual Boilers 


is the basis upon which your plant econ- 
omy depends. 


It is not necessary to install extremely 
expensive and complicated weighing 
apparatus above each coal chute to ob- 
tain this important information. 


BAILEY 
METER 
for Coal 


Meets every requirement for accuracy. 





Its operating principle is not new, but it 
has been mechanically perfected by the 
scientific design of the vane, the intro- 
duction of dustproof, universal ball- 
bearing suspension and in the transmis- 

















; sion by flexible shafting, of the readings 
‘ to an extra large self-illuminated coun- 
| ter, the figures of which can clearly be 
3 read from a distance of 50 feet. 
J When desired the counter may be located 

Bailey Meter for Granular Material at any convenient distance from the 

Type V-2 vane. 
Easily installed in existing coal chutes at 

: Cees Satay: Seer a very moderate expense. Needs prac- 
: oe ie tically no attention in service. 
Fluid Meters— Air ‘i and Specific. Gravity Recorder— , , ri 
2 Vapors at any piewsure ory “Tguid et “any temperatires Bulletin No, 220 gives full description. 
. Weir Meters Multi-Pointer Gages— | Consult us regarding application 
: to your boiler room. 


Bailey Meter Company, 2011 E. 46th St., Cleveland, O. 
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Insure a Continuous 


Don’t let a ruptured boiler tube interfere with the steam production in your boiler room. 
Safeguard yourself against disastrous backflow of steam and at the same time get full 
protection from pipe explosions in any part of your plant by installing 


GOLDEN-ANDERSON 


Life and Property Insurance Valves 



















CHARLES E. GOLDEN 
President and General Manager 


These Golden-Anderson Patent 
ioned Triple Acting and Non-Return Valves are abso- 
lutely essential in every power plant. 

Automatically cut out a _ boiler 
other internal rupture occurs, 
high pressure steam from the other boilers. 


Automatically shut off the 


safety. 


pounding or sticking. 


boiler in case any steam pipe 





Automatic Double Cush- 


when a tube bursts or 
preventing back flow of 


steam flow from every 
bursts. 


Automatically cut the boilers into the line with absolute 


Automatically equalize the pressure between all boilers 
and prevent steam from entering a cold boiler. 
Positively cushioned by a double Corliss dash-pot. No 


Can be tested in service. May be closed by steam or 
electricity from distant points. 


Made in globe, angle or elbow pattern. 


Used by 


4100 





Steel Companies 


a 
j RN fe pete hy 
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Double 
Extra 
Heavy 
Valves 





Sizes to 24 in. 





GOLDEN-ANDERSON 


Patent Automatic Cushioned 
Controlling Automatic Valves 
Automatically main- 
tain a uniform stage 
of water. 

Entirely self-contained. 
Operate without floats 
or fixtures. 

Will work “both 
ways’’ on single pipe 
line by closing auto 
matically in case pipe 
breaks. 

Perfectly cushioned by 
water and air. 
Operate without water 
hammer, shock or met- 
al-to-metal seating. 
Can be closed from 
distant points by elec 
tricity. 

Sizes to 24 inches in 
clusive 











GOLDEN-ANDERSON 


Patent Automatic Cushioned 
Controlling Float Valves 


Especially Adapted for 
Maintaining Uniform 
Water Level in Feed 


Til : 
Water Heaters, T'anks, rk He 


Reservoirs, Vats, etc. 


No Water Waste—Eco- —anun 


nomic— Durable — Relia- 
able— Air and Water 
Cushioned—V irtually CS 
Indestructible. Tsaren 
Feed Water 
Heater 















































! ry 
SHURE PECL 


VALVE 





GOLDEN-ANDERSON 


Patent Automatic Cushioned 
Steam Pressure Reducing Valves 


Safe Operating Piston makes it impossible 
for high pressure to enter into low pres- 
sure service. Makes accidents impossible. 
Thoroughly cushioned—no hammering, 
chattering or sticking. 

No auxiliary valves or sr.all vy-pass— 
Reliable and uninterrupted service. 
Double extra heavy throughout—Prac- 
tically indestructible. 

Only one adjustment—on the outside. 
Valve always accessible. 





GOLDEN-ANDERSON 


Pat. Cushioned Combination Throttle 


and Automatic Engine Stop Valves 


Automatically tripped by over- 
speeding engine or turbine. 


Electrically operated from dis- 


tant points. 


Emergency. tripped by small 
branch pipe connection. 


Hand operated by hand wheel. 


Double cushioned 


dash-pots——positively no ham- 


by Corliss 
est 
rose ' 


mering or pounding. sae 


Double extra heavy throughout — fxs: 
—practicallvy indestructible. 


Suitable for any 
adjustments. 


pressure—no 














Golden-Anderson Valve Specialty Co., 1217 Fulton Bldg., 


Pittsburgh, Pa. 
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CAREFULLY TURNED 
CROSSHEAD 





lrasren SECURELY 
lpasvent TO ROD 





LARGE 






ATER JACKETED 
LINDER HEAD 
PRAY | 
spay | 


NOZZ 


i yi 
HOT BE FOR 
STARTING ONLY 









WATER JACKETS 


[FORGED STEEL CONNECTING ROD| 








BY REMOVING CRANK 
COVER 


CORRECTLY DESIGNED | 
FLY WHEEL FOR SMOOTH 
OPERATION 


“wel 


A aie 


[ern ACCESSIBLE 
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Aaa 











EXTRA LARGE 
BEARINGS 


BS (CRANK SHAFT 
HAMMERED 


> FROM SOLID 
, BILLET OF 
— 
STEEL 


7 












MPLE EXHAUST 
OPENING _ 


CYLINDER CAST FROM. 
SPECIAL CLOSE GRAINED GREY 
IRON AND STEEL 





lesan: IDty. CONSTRUCTED 








SPLASH. SYSTEM 
}OF LUBRICATION 





[sruerinc DEPTH 
a = BOX |} 


CROSSHEAD PIN BOX 
WITH WEDGE ADJUSTMENT 












B BASE HEAVY ENCLOSED 





FRAME 










CRANK 
COUNTERBALANCED 





The inside construction of Giants will bear 
as close scrutiny as their outside reputation 


SERS have learned 

from actual experience 
that Giant Semi- Diesel Oil 
Engines stand alone on the 
basis of dependability and 
operating economy. 


And the attendants of 
these engines have learned 
that Giants, due to their rug- 
ged simplicity, are practi- 
‘cally independent of the 
human factor. 


Giant Oil Engines are 
preferred because they pos- 
sess the greatest number of 
advanced features of con- 
struction. This statement is 
confirmed by their inside 
construction features illus- 
trated above. 

Each feature shown does 
a necessary job in delivering 
power at lowest possible 
costs, contributing to an in- 
definitely long service life, 


every-day dependability, and 
operating simplicity that les- 
sens attendant costs. 

On a basis of year-in and 
year-out worth, fuel econ- 
omy, lowered upkeep and 
attendant costs—-how much 
can Giants save in your plant? 
How soon could a Giant pay 
for itself? If you wish, a 
C-P sales engineer will help 

ou find out. 


Ask for Bulletin 389. 


Chicago Pneumatic Tool Company 


Chicago Pneumatic Building - 


BIRMINGHAM @CHIcAGO «6 *DETROTT ~PRANKLIN *LOS ANGELES 96 *New YORK 
*BOSTON *PHILADELPHIA «SALT LAKE CITY *ST. Louts *BERLIN BUENOSAIRES *PRASERD' 
*New ORLEANS *PITTSBURGH *SAN PRANCISCO 


*CINCINNAT! EL PASO HOUSTON *MINNEAPOLIS 


“BUFFALO *CLEVELAND ERIE JOPLIN 





RICHMOND *SEATTLE Basie BRUSSELS 


6 East 44th Street - 
Sales and *Service Branches all over the World 


BomBay CHRISTIANIA HAVANA 


COPENHAGEN HELSINGFORS 
WRGH HONOLULU 
JOHANNESBURG MILAN = OSAKA 


New York 


*LONDON MONTEVIDEO Paris Sawniaco 
MANILA *MONTREAL 


SHANOHAL TORONTO 
Rio 08 JANEIRO ~SAO PAULO TIENTSIN VANCOUVER 
*ROTTERDAM SEOUL Toxyo 


‘WINNIPEG 
—eEN43 


BOYER PNEUMATIC HAMMERS::LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 


CHICAGO PNEUMATIC AIR COMPRESSORS --VACUUM PUMPS 
_OIL AND GAS a _ 


GIANT 





Dependable Power at 


- ROCK DRILLS - 


‘-PNEUMATIC HOISTS, 
- COAL DRILLS 






7 ENGIN ES 


Less Cost Per Hour 
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TLOWMETE 
he Type S.EC. Meter 


The combined steam flow—CO, Republic Recorder provides the 
firemen with a positive and direct indication of the results they are 
getting from the work they are doing. 












\ 
a 






y 
>) 


On its large open-faced chart—there ar¢ two pointers that register, 
automatically, steam flow and CO, percentages—The record is con- 
tinuous 2+ hours a day. 


With this instrument on the boiler front you can expect and you will 
get, from your firemen, a higher boiler efficiency. 


The position of the pen on the steam flow chart indicates to the fire- 
man the capacity he is getting from the boiler, while the CO, record 
shows furnace efficiency at that particular rating. 


= 


~ . t 

It does not mean extra labor for the firemen—it means less labor. fu 
4 i 

r % e “ . . a | | 
Ihe possible economy from the S. F. C. Recorder is practically un- -_ 

limited—for it is a guide to saving rather than a means of saving. ' 
t 

a 


& 
a 
4 
‘ : : : Y 
Republic Sales engineers in our factory branches, located in all parts ! 
of the country, will be glad to call at your request and explain how f 
a 
& 
& 
@ 
& 














the type S. F. C. Recorder will throw a light on the daily losses that 
go to make up such an amazing yearly total. 


REPUBLIC FLOW METERS CO. 


& 
any 
2240 DIVERSEY BOULEVARD & 
CHICAGO i 

~) 

wauenianain > 














HAUL auntie SHANA 
Mn 








wl uve Q REPUBLIC 
. FLOW METER CO. 
- - 2240 Diversey Boulevard 
/ Chicago, Ill. 
@ Gentlemen: We're interested in 
’ the combined ct: » ceceke ee 
Recorder (type S.F.C.) would like 
é ros hae 
Baw Yaok ee Portland, Ore. Denver ff (J Catalog. 0 Sales Engineer Call. 
, : : Minneapolis Seattle 
Philadelphia Detroit "e ° e 4 Name SO SO 66.5 06 © COO COPS BOS Oe 
* Cincinnati San Francisco # * rae 
Pittsburgh Atlanta ae 
to. & l Dominion Flow Meter @ . 
Os ngeles Co., Canada Ps rere een. ce rg co ee 


ly UNE: a. diols te areca cin aetS Sm whalers over aene cate Power i 
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Typical Pressure Gauge Record 
made in Jones Equipped Plant. 
Even Pressure was Automatically 
Maintained in Spite of Wide 
Variations in Steam Demand. 


Ten Points of 
Jones Superiority 


Simplicity 

Low Maintenance 

High Efficiency 

Automatic Cleaning 

Prevention of Smoke 

Prevention of Clinkers 

Heavy Overload Capacity 

Minimum of Moving Parts 

Individual Control of Retorts 

Automatic Control of Fuel 
and Air 





Jones “A- 
pe install 
t ““Weiant Ga 
deus” operate 
by W. S. Weia: 
& Son, Newar! 
Ohio. Note t) 
Cole Automat 
Valve in the cei 


graph. 














ade Possible by 


i ') Matomotte Gntrolot fueland Air 


One of the chief reasons for installing mechanical stokers 
is to insure even steam pressure regardless of load fluctuations. 


ter of the photo 





This is automatically taken care of in the Jones “A-C” Stoker 
by means of the Cole Valve, a patented device which auto- 
matically proportions fuel and air according to steam demand. 


A steam pressure regulator is installed 
on the steam pressure line and this controls 
the engine (motor or turbine), driving the 
fan. When the steam pressure falls slightly 
the engine speeds up and this speeds up the 
fan, increasing the pressure and volume of 
air supplied the stoker. Conversely when 
the steam pressure drops the fan speed slows 
down. 

The Cole Valve is driven by the fan and 
is installed on the steam line to the stoker 
cylinder. When the fan speed increases, it 
automatically accelerates the rate of action 
of the ram, thereby increasing the fuel sup- 


The Under-Feed Stoker Co. of America 


General Offices: Book Building, Detroit 


Boston Chicago Dallas 
Buffalo Cincinnati Denver 


Minneapolis 
New Orleans 
Charlotte Cleveland Kansas City New York 


The Under-Feed Stoker Co. of Canada, Ltd., 81 Victoria Street, Toronto 


Sole Manufacturers in the United States and “Canada of the Jones Under-Feed Stoker 


JONES AC’STOKERS 


ply. At the same time more air is delivered 
to the tuyeres, insuring complete combustion 
of the added fuel supply. When the steam 
demand recedes, the fuel and air supply is 
reduced in direct ratio to the decrease. The 
valve responds instantaneously to any fluc- 
tuation in the load, so that steam pressure 
practically never varies. 

This important feature and nine other 
equally important features are covered in 
detail in the new book, “Ten Points of Jones 
Superiority,” just off the press. Write for 
your copy. 


Omaha Salt Lake City 
Philadelphia Seattle 
Pittsburgh Tulsa 
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1Do You Heat 
Your Feed Water? 


If Not, or 
If So— 


Send for 
This Book 


It explains in detail the 
important features of the 
design of the Reilly Heater 
and why it should be used 
in your plant. 


Every coil a spring—no expansion 
strains. 

Coils attached to manifold by 
union joints, free from brazing. 

Coils interchangeable. 


Door in shell permits easy access to 
interior. 





Compact—small space occupied. 
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Jampered Air 
Control 


Air chambers located at regular in- 
tervals along the grate surface, and 
equipped with dampers, enable the 
operator to increase or diminish air 
supply at will. Where the fuel 
thickest, as at the fuel gate, most A 
can be supplied. As the fuel bed be- 
comes thinner the air supply may be 
reduced proportionately and finally 
stopped off where the fire is burning 
out. When operated to produce less 
than rated boiler capacity merely the 
distribution of the draft is changed and 
the ratio of the amount of air to the 
size of the fire remains the same. There- 
fore, the fire remains bright and snappy 
at all loads. 











Chicago: Ernest BE. Lee Co., 115 8. 
Dearborn St. Kansas City: J. F._ Prit- 
chard & Co., 419 Reliance Bldg, — Louis- 


villes W. K. Wood. 601 Lincoln Bldg. 


Vol. 54, No. 26 





iple | 


HE well-established success of chain grate stokers is 
a logical result of the basic advantages of the chain 
grate principle of stoker operation. 


The still greater success of Illinois chain grate stokers 
is the outcome of many outstanding improvements that 
have been added to the inherent advantages of the chain 
grate principle by Illinois engineers. 

Any chain grate stoker insures: 

— total freedom from clinker trouble, even where highest ash 
: fuels of stubborn clinkering tendency are burned. 

~- lowest labor costs, because of the entirely automatic cycle of 

supplying fuel, burning it, and discharging ash. 

—— lowest steam consumption for removing clinker formations and 

driving the stoker itself. 

Isn't it well worth while to consider a stoker which preserves the time- 
tested chain grate principle and adds the refinements demanded by the highest 
standards of modern stoker firing? 


Three of the more important features of the Type’ ‘G" Illinois Stoker 
are described briefly opposite—extensively in new Catalog * ag: 


ILLINOIS STOKER CO., 104 W. 7th St., Alton, Illinois 


ILLINOTI 


CHAIN GRATE 





S 


TORERS 











y With ve eae SIR CONTROL 








ignition | 


Mechanical 


See branch offices at left. i 

















Directly below the fuel gate in the Type 
G Forced Draft Stoker is a_ tuyere, 
operated under induced draft condi- 
tions, which draws a small amount of 
heated gases through the incomirz 
fuels. This method of irntition —a1 
exclusive Iliinois feature insur 2s in- 
stantaneous ignition of lignite runnin 4 
as high as 45°; moisture. By means of 
mechanical ignition anthracite culm 
and coke-braise—fuels Fn mgd difh- 
cult to ignite—can be fired ‘to produce 
high capacity. The grade and kind of 
coal fired determines whether or not 
mechanical i znition should be employed. 


















For High Capacity 


By means of mechanical or 
forced draft the Type G Illinois 
Chain Grate can be forced far 
beyond the limit of natural 
draft. The dampered air control 
system, in conjunction with 
forced draft, makes the Type G 
Illinois Stoker highly successful. 
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102 SMOOTH.-ON - IRON SEMENT NO 7 





So 








\ Floor and Engine Roow, Thomas Oakes @ Ca 
os Dlovmlicld, N. J., Sepe, 24, 101% 





Our objections to the r 
Mend it very highly for bpd 





Gao.c Very truly yours, 
THOS. OAKES & Co, 


Se 





LL ————_, 





This Book is Ready for You 


It’s important to keep up-to-date in Smooth-On Iron Cement Instruc- 
tion Looks. 


The latest one is No. 18 and it contains some interesting uses for 
Smooth-On Iron Cements that were not included in earlier editions. 


Engineers are continually finding new uses in the way of boiler, en- 
gine room and general repair work and there is every 














reason why you should profit by their experience. 


Send for Instruction Book No. 18 now. 
You might forget if you put tt off. 


wet Cettars | SMOOTH-ON MFG. CO. 


Est. i895 


292 
ts ia 
sists t tt tee 


Smooth-On Mfg. Co. 
Jersey City, N. J. 





made dry from inside by 
coating the walls and 570-574 Communipaw Avenue 
floor with Smooth-On | JERSEY CITY, N. J., U.S. A. 


Iron Cement No. 7. Illus- 
trated instruction book 


Gentlemen: Kindly send me a free copy of 
‘nstruction Book No. 18 as per your Dec. 27th 
advertisement in Power. 


Oe ee ee ee 


FREE : CHICAGO OFFICE: 221 N. Jefferson St. 
sent FREE upon request SAN FRANCISCO OFFICE: 56 Sacramento St. 


Cee Pee eee eee eee ee eeeeeeeeeeseeeseses 
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TRIPLEX -~ CENTRIFUGAL ~ ROTARY ~- DEEP WELL HAND 


Pumping Oil and Water Alternately 


New York, 16 Murray St.., 


Chicago, 


With a Goulds Centrifugal 


One Goulds Centrifugal Pump in the S. Obermayer Co. 
plant, 18th and Rockwell Streets, Chicago, pumps oil 
and water alternately. ‘Through the arrangement of the 
feed pipes, the loss of oil is reduced to the least possible 
amount. This Goulds Pump like all Goulds Pump in- 
stallations gives satisfactory service—because every 
Goulds Pump is guaranteed to perform satisfactorily the 
specific work for which it is sold. 


Our Engineering service department will be pleased to be 
of assistance to you on any pumping problem. Every en- 
gineer should have a set of our Bulletins—have you one? 








Plant of S. Obermayer Co., Chicago, Ill. 


The Goulds Manufacturing Co., Main Offices and Works: Seneca Falls, N. Y. 


and 19 Park Place 


Boston, 58 Pearl St. 
12-14 §. Clinton St. 


Philadelphia, 111 North 3rd St. 
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Pittsburgh, 636 Henry W. _ Bldg. 
Houston, 1001 Carter Bld 


=_— 





Atlanta, Citizens & Southern Bank Bldg. 


Detroit, 804 Dime Bank Bidg. 
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MULTIPORT VALVES 
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Interior View of Cochrane Multiport Valve. 


Excessive Back Pressure Wastes Money 


ET us assume an engine developing 500 horsepower, which because of 
having a back pressure valve that is difficult of adjustment, carries 5 
pounds needless back pressure for 5 hours during each of 200 days. 
Using steam at 100 pounds gauge and exhausting to atmosphere, such an 
engine would use 30 pounds per horsepower hour, but with 5 pounds needless 
back pressure the steam consumption would be increased about 4.8 Ib. per 
horsepower hour. This is based on assuming the same percentage of increase 
as for a perfect engine. In a year, this waste would amount to 4.8 x 500x 
5 x 200=2,400,000 pounds. With an evaporation of 8 pounds of steam per, 
pound of coal and coal at $4.00 per ton the steam would be worth around 
$600.00, or much more than a Cochrane Multiport Valve would cost. 


The facility which the Cochrane Multiport gives of changing the back 
pressure quickly and easily is also of value in connection with processes, 
such as paper making, etc. 


With the Cochrane Multiport, the back pressure can be controlled from a 
distance, as by means of chains, rods, electric motor or hydraulic pressure. 
It is not necessary to climb up to the valve or to lift or shift heavy weights, 
as with the other types of valves. 


Cochrane Multiport Valves are made for vertical, horizontal and angle 
pipes in all sizes. 








a 











Ask for our Multiport Valve book, giving 
types, sizes and methods of installation. 








a 
H. S. B. W..COCHRANE CORPORATION 
, Formerly Harrison Safety Boiler Works 
A e +. 
a 17th and Clearfield Streets, Philadelphia, Pa. 
= Also at Atlanta, Baltimore, Birmingham, Boston, Chi‘ago, Cincinnati, Cleveland, Dallas, Denver, 
— Detroit, Greenville, South Carolina; Hazleton, Pa.; Houston, Indianapolis, Kansas City, Little Rock. 
a Los Angeles, Minneapolis, New Orleans, New York, Pittsburgh, Richmond, Rochester, St. Louis, 
4 \ Balt Lake City, San Francigco, Seattle, Syracuse, Tucson, Toronto. Montreal, Halifax. 148 v 
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It’s What the USER Says that Counts 








THE METCALFE LAUNDRY 


7 " 
Ik RENCH Dry Creanine 
EAST SEVENTH ST. 
PHONE 735 


Hopxinsviittre, Ky. March 21, 1921. 


Ever-Tyte Piston Ring Division, 
Walter Ae Zelnicker Supply Coe, 
St. Louis, Mo. 


Gentlemen3~-« 


We regard the results obtained 
from the installation of Zelnicker 
Ever-Tytes in our Steam Engine and 
Boiler Feed Pump as A Number One. 


We expect to install them in 
ow motor trucks also. 


Yours respectfully, 


METCALFE LAUNDRY CO., 


By of Wheat 











UOOU POPUP EDSEDOEDED ELA 


Order on Trial 
Save Fuel and Oil, Reboring 


or send for more evidence 


Ever-Tyte Piston Ring Division, St. Louis 





DUXBAK 


NU TAN 
Leather Belting 


The Belt that 
can stand the 
boiling test. 









Tanners 


Main_ Office and 


&, Tanneries: 
Bristol, Tenn. 


Branches und Distributors in All Leading Cities 


Belt Manufacturers 


> Factory 
a 69 Cliff St., New York 
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Crandall Packing Co. 


Palmyra, New York 


Steam, Water, Air, Oil and Ammonia Packing in Ring, 


Manufacturers of 


Spiral, Coil and Sheet Form 
Boiler Gaskets and Pump Valves a Specialty 


New York Denver 
Cleveland Chicago 
Kansas City Detroit 


BRANCHES 
Birmingham 
Philadelphia 
Boston 


St. Louis 


Pittsburgh 


New Orleans 





All kinds of packing for all kinds of conditions 


MTT 
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on’t Overlook 
Opportunities 


Men who regularly keep 
in touch with the market 
through other channels 
often overlook the many 
opportunities that 
to be found in 


are 
the 


SEARCHLIGHT SECTION 
For Every Business Want 
**Think SEARCHLIGHT First’’ 
0156 


UTS 





ppannyall 


The Original 


Tripp Metallic Packing 


Manufactured Solely by 


WM. B. MERRILL & CO. 


SUT 


3358 Washington Strict 
Jamaica Plain, Boston, Mass 
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Advertisements for the 


Searchlight Section 








Can be received at the New 
York Office of Power 


until 10 a.m. 


Wednesday 


For issue of the following 


Tuesday 
71 


MMT 
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SRE. 
Sis 


of a searchlight. 


Employ :ent 


Compare Them Sf 


The faint light of a candle and the strong rays .-- 

They represent the compara- 
tive efficiency of other ways of finding what 
you want and advertising for it in the 


SEARCHLIGHT SECTION 
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BOSTON 
CHICAGO 
PHILADELPHIA 


Your pumping requirements 
may be severe but— 


there is a Warren pump that will meet 
them. And through its use you will enjoy 
a freedom from the troubles you may have 
experienced in the past. Low maintenance 
costs and high efficiencies are character- 
istics of Warren pumps. 


Warren Steam Pump Company 


Main Office and Works 
Warren, Mass. 
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Two generations of skilled machinists 
have learned to know Starrett Tools 
and to trust them. 


UT 


2100 fine tools are Under the tuition of these men, thousands of 

described and illus- apprentices are today learning for themselves 

trated in the new the superior value in every Starrett Tool. No 

rae ee E- more conclusive evidence of quality could be 
gaa eos asked than the marked preference for Starrett 

on request. Write 

for copy. Tools shown by these men, to whose livelihood 


the selection of good tools is an essential matter. 


THE L. ¥ STARRETT COMPANY 


“ — es 
Mersfo 





menceliad 
ATHOL, MASS. 


Starrert if Tools 
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A Dependable Fire Pump 


Illustration shows an 
American high-pressure 
two-stage centrifugal fire- 
pump, direct-connected by 
flexible shaft coupling to 
high-speed ventilated elec- 
tric motor which is en- 
closed to protect it 
against being deluged 
in case of hose rup- 
ture. There 
is also a 
safeguard 
against mo- 
tor burning 
out from. over- 












loads. This pump 
conforms to all 
underwriters’ 
speci fications 


Catalog on request 


THE AMERICAN WELL WORKS 


Gen. Offices and 


Wks. Chicago Office 
AURORA, ILL. FIRST NAT. BANK BLDG. 
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Coal and Ash Analysis 





ENGI 





Julian S. Simsohn 


New York Testing I.ab. Furnaces 


Albert A. Cary 


Electrical Engineering 
Wm. A. Baehr Org 
Electrical Testing I.ab 
Horner & Wyatt 
Andrew Kidd, Jr 
Larkin & Pratt 
Ophuls, Hill & McCree1y 
New York Testing ab 


Travis Eng. Co. Albert A. Cary 


W. E. Moore &{Co. 


Fuel Analysis 
Albert A. Cary 


Larkin & Pratt 
Travis’Eng. Co. 


EERING 


FlectricalfTesting£I.ab. 


W.E. Moore & Co. 


General Consuiting 
Wm. A. Baehr Organization 
Chas. L. Pillsbury Co 
Dunmur Engineering Service 
Gen. Eng. & Supply Co 
Ophuls, Hill & McCreery 
Andrew Kidd, Jr. 
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IN 


DIRECTORY: 


livydro-EFiectric Plants 


Wm. A. Baehr (Org 
Chas. T. Main 


Power Plant Efficiency 


Wm. A. Baehr Org. 
Horner & Wyatt 
Andrew lkidd, Jr. 
Chas. A. Cahill 
Pillsbury Co., Chas. L. 


SERVICE 


Albert A. Cary 
New York Testing Lab. 
Larkin & Pratt © 


Refrigeration 


Larkin & Pratt 
Ophuls, Hill & MceCreery 


Steam Power Plants 


Horner & Wyatt 
Chas. T. i 
W. FE. Moore & Co. 
John A. Stevens 
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Ophuls, Hill & McCreery 
Pillsbury Co., Chas. L. 
Best Furnace & Rurner Co 
Albert A. Cary 

Andrew Kidd, Jr. 

Larkin & Pratt 


Testing 


Electrical Testing Lab. 
New York Testing Lab. 


Main Water Purification 


Julian S. Simsohn 





William A. Baehr Organization 
Engineers 
Specializing in Public Utilities 
Management, Operation, Construction, Plans, 
Reports, Valuation, Rates, Public Relations, 
Accounting, Purchasing 
Peoples Gas Building, Chicago 





W. N. Best Furnace and Burner 
Corp. Design of 
JOil and Tar Burning Equipment 
which will burn oil or tar in combination 
with, or without coal! 


11 Broadway New York City 


CAHILL, Chas. A. 


Consulting [-ngineer. Power Plant Efficiency 
217 West Water St., Milwaukee, Wis. 








CARY, Albert A. 


Power Plant Equipments 

Designed, Reconstructed or -Tested to 

Produce the Most Efficient Operating Results 
Furnaces Designed 
and Developed for Use of All Kinds of Fuel 
Engineering Chemistry 

Relating to Power Plant Investigations 

95 Liberty St., New York City 





DUNMUR Engineering Service 

Consulting, Designing, Detailing for the En- 

rineering Trade. Specializing in Elevating, 

Sonveying and Coal Handling -Machinery 

Equipment, Steel Mill Buildings, Tank and 
Plate Work 


P. O. Box 4424 Phila., Pa. 





DYER, W.E.S. 

Mill Engineer and Architect 
Industrial Buildings, Textile Mills, 
Factories, Power Plants 
Special Processes and Devices 

Land Title Bldg. Philadelphia 





Electrical Testing Laboratories. 
Inspections, Tests— Materials and Supplies 
80th St. and Fast End Ave., New York City 


| 








General Engineering & Supply Co. 


Consulting, Design, Reconstruction and 

Installation of Special and Automatic 

Machinery, Electrical, Mechanical and 
Thermal Appliances, 

160 5th Ave. New York City 


HORNER & WYATT, Engineers 
Power Plants — Industrial Plants 
Plans, Specifications 2nd Supervision 
Reports, Appraisals and Rate Investigations 
306 MeMillan Bldg Kansas City, Mo. 





KIDD, Jr., Andrew 


Consulting, Mechanical and Electrical Engi- 
neer. Design of Complete Power Plants. 
Investigation, Tests and Reports. 


95 Liberty St., New York City 








LARKIN & PRATT 
Consulting Engineers 
Industrial and Power Plants 
Chemical Plant and Oil Refinery Specialists 
Areade Building St. Louis, Missouri 


LEVINSON, H. J. 
Consulting Engineer 
Power Plants, Industrial Plants, Mechanical 
Refrigeration, lee Plants. Construction, In- 
stalling, Supervision, Inspection, Tests, 
eports. 


Philadelphia, 4929 N. Warnock St. 








MAIN, Charles T. 


Industrial, Hydro-Electric and Steam 
Power Plants. Development, re-organiza- 


tion and valuation. 
201 Devonshire St., Boston, Mass. 





MEYER, STRONG & JONES, Inc. 
Power Plants—Mechanical and 
Electrical Equipment—Heating 

and Ventilating 


101 Park Ave., New York City 





W. E. MOORE & CO., Eng’rs 
Electric Power and Industrial Plants 

Electric Furnace Engineering 
Development, Design, Supervision 


Union Bank Bldg. Pittsburgh, Pa 





New York Testing Laboratories 
Analyses of 
Coal, Ash, Oils, Water, Metals. 
ests 

Electrical Equipment 

Boilers and Engines 

Pumps and Turbines 
Specialists in water, steam and electrical 

power economy. 


80 Washington St.. N. Y. City 


OPHULS, HILL & McCREERY, Inc. 
Power Plants, Industrial Plants, Mechanica) 
Refrigeration, Ice Making, Reports, 
Specifications, Tests and Appraisals. 


112-114 West 42nd St. New York City 





PILLSBURY, CO., Charles L. 


An Organization of Engineer Specialists 
Minneapolis and Saint Paul 





SIMSOHN, Julian S. 
Chemical Engineers 


Scientific Boiler Water Purification 
Coal and Ash Analysis 


Broad St. and Girard Ave., Philadelphia, Pa. 





STEVENS, John A. 
Light, Heat and Power Problems—Power Plants 
Purchased Power Contracts Negotiated 
Lowell—Cleveland—Fall River 


TRAVIS ENGINEERING CO. 
Consulting Electrical Engineers 
414 Rialto Building Kansas City, M. . 





The Great Advantage— 


of having your name and service appear in this Directory is that the announcements are 
so grouped that those in need of professional assistance can find the service they need 
quickly and the organization best able to render it. 





The cost is small — Write for rates 
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POSITIONS 
VACANT 





EMPLOYMENT 


POSITIGNS 
WANTED 

















POSITIONS VACANT 


—————EEE 








New York 





WANTED, machinery salesman with thor- 
ough .acquaintanceship: in the trade of 
New York City and vicinity, for position 
as manager of heavy machinery branch 
house. Only men of highest grade, tech- 
nically trained considerd. P-873, Power, 


— 


EMPLOYMENT SERVICE 





EXECUTIVES qualified for salaries of 
$2,500 to $25,000 and upward, are invited 
to communicate confidentially with the 
undersigned, who will conduct prelimin- 
ary negotiations for such positions. A 
procedure is used which places you in 
the position of being approached, avoids 
jeopardizing present connections, and 
eonforms to the most exacting personal 
and ethical requirements. Of particular 
advantage as a test of conditions, to de- 
termine the advisability of changing. De- 
tails mailed confidentially on receipt of 
name and address only, without obligat- 
ing or committing you in any way. Es- 
tablished 1910. R. W. Bixby, Inc., 306 
Lockwood Building, Buffalo, New York. 








POSITIONS WANTED 





MECHANICAL Engineer, technical grad- 
uate, 14 years’ experience in the. manu- 
facture and sale of boilers, stokers and 
general power plant equipment, desires 
position as sales or combustion engineer 
or boiler shop superintendent. Moderate 
salary. No preference as to location. 
Available Jan. Ist. PW-875, Power, 
Leader News Bldg., Cleveland, O. 











New York 





ENGINEER, 39, education, 
and record. -Responsible 
position preferred. 
on short notice. 


experience 

central-station 
Available anywhere 

PW-874, Power. 





EXECUTIVES 


seeking superior: positions find our confidential 
service extremely satisfactory. Let our Mr. H. H. 


Harrison confidentially negotiate for you suit- 
able positions with proper employers, as he has 
successfully done for thousands of others since 


1909. Inquiries invited, 
THE NATIONAL BUSINESS BOURSE 
Confidential Negotiators 
Association Building, Chicago 








SUPERINTENDENT 


For Electric Light and Power Plant 
serving a city and suburbs of about 40.000 
inhabitants. Must be a high-grade engineer 
with executive ability and experience. Ap- 
plications must state experience, salary ex- 
pected and give references. 

- P-872, Power 
1570 Old Colony Bldg., Chicago, Tl. 





POSITIONS WANTED 





Ohio 
GRADUATE mechanical engineer, six 
years’ experience design, construction and 
operation of industrial power plants, 


heating and ventilating systems, factory 
maintenance, Know-how to save the dol- 
lars in your steam plant. Go anywhere. 
A-1 references. PW-876, Power, Leader 
News Blidg., Cleveland, O. 








Pennsylvania 





STEAM engineer, 12 years’ experience in 
the design, operation and maintenance of 
power plants. Steam and electric technical 
education. Ohio State license. Desire 
position as boiler room foreman, assistant 
chief or chief engineer. Available first of 
year. Location immaterial. PW-857, 
Power, Real Estate Trust Bldg., Phila., 
Pa. 





Rhode Island 





GRADUATE, combustion and steam 
neer, 10 years’ experience boiler rooms, 
corliss engines, turbines, electricity. Ohio 
license; go anywhere, PW-869, Power. 


AGENTS AND SALESMEN 


Representatives Wanted 
To sell our Interlocking Sectional Tile Baf- 
fles to Stirling boiler users. Good propo- 
sition. Power’Plant Efficiency Company, 
Indianapolis, Ind. 


engi- 








Salesman 

“AL-HO-MO” boiler compound, 
enced preferred. Greatest and most 
effectual treatment known, Never fails. 
Wonderful repeater. Power plants, mills 
and factories buy on sight, Unlimited 
possibilities. Right man can earn $100 
to $150 a week. Interesting proposition. 
Exclusive territory. Liberal drawing ac- 
count. Franklin Refining Company, 329 
First Ave., Pittsburgh, Penna. 


hx peri- 





Sales Engineer 
Required to cover Ohio, for leading firm 


of power plant specialty manufac- 
turers. Location. Cleveland. Only men 
who have’ several years’ successful 
record in selling to power plants, ma- 


chinery manufacturers and the mill sup- 
ply trade need apply. Some _ technical 
training or practical experience an ad- 
rantage. Salary, expenses and bonus 
paid. Applications must state training, 
experience and income desired. AS-877 
Power. 





Sales and Industrial Engineers 
and power plant equipment men wanted, to 
sell a well advertised boiler setting elas- 


tic cement made of mineral rubber and 
asbestos fibre which Is applied to the 
outside of brick settings. Prevents in- 


filtration of air. Saves fuel and pays for 


itself in short. time. Highest quality 
goods on market today. Our guarantee 
protects salesman and buyer. Exclusive 


territories now open. Excellent 


; ; proposi- 
tion to live wires. AS-858, 


Power. 








WANTED 
A Graduate 
Electrical Engineer 


with proven ability to design, construct 
and operate. He should have com- 


SCUDADDPAGDARODAEORE EDAD ODED, 


mercial sense, even if without com- 
mercial experieace, and ability to 
= analyse and write technical articles 
: for pubiication. Ability to write 


English and Spanish necessary. Give 
all your experience even if in a 
different field. 


P-866, Power 
at 36th St.. New York City 


peceesane 


see 


10th Ave. 


Sales Engineer or Representative 
One who is calling on power plants in 
Boston, Mass., .and vicinity, Buffalo, 











N. Y., and vicinity, to sell on commission 
as side line- high grade article that is 
needed and wanted by every power plant. 
AS-862, Power, Real Estate Trust Bldg., 
Phila., Pa. 





Salesmen 

Actively visiting power plants in Middle 
West and Central States. Old, advertised, 
favorably known line; large commissions. 
AS-590, Power, Old Colony Bldg., Chicago. 





Salesman Wanted 

One who is calling on power plants 
in any part of Pennsylvania, New 
Jersey, Delaware, Maryland, to sell on 
commission as side line high grade arti- 
cle that is needed and wanted by every 


PATENT ATTORNEY 


Cc. L. Parker, patent attorney, ‘formerly 
member Examining Corps. U. S. Patent 
Office, MeGill Bldg., Washington, D. C. 
Inventors’ handbook sent upon request. 


BOOKS AND PERIODICALS 
Steam Users’ Guide 

und firemen send 15 cents in 
stamps for pamphlet of . Stromberg’s 
steam users’ guide. Stromberg’s ° Pub. 
Co., 260 Whiton St., Jersey, City, N. Ji, 
4658a Pope Ave., St. Louis, Mo. 


Engineers 





FOR SALE 


Gas Producer. Plant 

Complete suction gas producer plant; con- 
sisting of one 250 hp. producer, one 80 
hp. producer, also 50 hp. gas engine, gen- 
erators, etc. Equipment can be seen in 
operation, Chein & Company, Harri- 
son, N. J. 





Production Checker , 

You can get a production ,cheeker. at little 
cost; here is an opportunity, to get a pro- 
ductograph to keep )eount and’ make 
curve chart record on one to twenty ma 
chines; first Class condition, various 
spare parts included. Bargain price for 
quick sale. W. Hefner, c/o MeGraw- 
Hill Co., New York. ; 





Meter Bargain 
swichoard type, 2-wire, 75- 
amp., 231-240 volts. Absolutely new; u 
chance to get a new meter at second- 
hand cost. W. A. Hefner, c/o MeGraw- 
Hill Co., New York, 


Thomson 





MISCELLANEOUS 





Wanted Good Steam Specialty 

power plant device. Well-known com- 
pany, having own factory, also-sales or- 
ganization covering entire country, would 
consider manufacture and sale of prac- 
tical steam specialty or power plant de- 
vice having substantial and unique-+value 
as money saver; also. strong... patent 
protection. M-861, Power. 


or 


U. S. GOVERNMENT 





SEALED PROPOSALS, indorsed “Pro- 
posals for Power Plant Equipment, Belle- 
vue, D. C., Specification “No. 4497,” will be 
received at the Bureau of Yards and 
Docks, Navy Department, Washington, 
Dp. C.. UNTIL 11 O’CLOCK A. M., JANU- 
ARY 4, 1922, and then and there publicly 
opened, for installing four 150 horsepower, 
return tubular boilers with mechanical 
stokers, boiler feed and fire pumps, a mo- 
tor driven air Compressor and other equip- 
ment furnished by the Government and 
for furnishing and installing brick settings 
and superheaters for four 150-horsepower 
boilers, an I beam erane, two. turbine 
driven, forced draft fans, steel smoke flue, 
feed water heater, heating system return 
tank condenser equipment including air 
condensate and circulating pumps, service 
water heater and circulating pumps,’ a 
traveling screen for-the circulating: water 


intake, structural’ steel supports .and con- 
crete foundations for the equipment ‘and 
all necessary piping, valves, fittings «and 


accessories at the Naval Experimental and 
Research Laboratory,..Washirgton (Belle- 

vue), D. C. Drawings and’ Specification 
No. 4497 may be obtained on-application 
to the Bureau. Deposit.of a»check or: pos- 
tal money order..for...$20,+ payable: to-the 
Chief of the Bureau of Yards and Docks; 
is required as security for the’ safe return 
of the drawings and specification. -C. W. 
PARKS, Chief of Bureau, October 31, 1921. 








Additional Biopesal 





power plant. AS-809, Power, Real Es 
tate Trust Bldg., Phila., Pa. 





Ad. on following page 
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130 feet head, at 1,760 R.P.M. direct connected 
to 300 hp. General Electric, 3 phase, 60 cycle, 


t 2,200 volt motor. 

a 2—10-in. Allis-C halmers, Types, 3.750 GP. M. at 
eet head at rect connecte 

WANTED - 


Engine Generator Set O | d Hie kory og pgs tg ee 


2,200 volt motors. 
Steam Turbine Driven 
400 to 500 KILOWATTS 
250-275 volts, D. C. direct connected 








~“TREASU R Y DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D> Cc. 
December 19, 1921.— Separate sealed pro- 
posals will be opened in this office at 3 
p.m., January 16, 1922, for an ice making 
and refrigerating plant for the U. S. Quar- 
antine Station, New Orleans, La. Drawings 
and specifications may be obtained at this 
office in the discretion of the Supervising 
Architect. Jas, A. Wetmore, Acting Super- 
vising Architect. 





PUMPS 


From Old Hickory Powder Plant 


Motor Driven Centrifugal 


8—14-in. Worthington, Class B double ee. 
8,500 G.P.M. at 152 feet head, “ 1,170 R 
direct connected to 300 hp. G. = yuna, mn 
ycle 2,200 volt motors. 
4—Stin. Allis-Chalmers, Type 8, 7,500 G.P.M. at = 








Centrifugal 
only. Will not consider belted unit. 


Engine must be simple type, not com- 
pound. Prefer Unaflow or releasing 
Corliss. Would consider piston valve, 


Machinery of all kinds, 


6—16-in. Allis-Chalmers, Type 8S, 8,500 G.P.M. at 
90 feet head, direct connected to Type L, 300 
hp. 2,000 R. P.M., G. E. Curtis Steam Turbine, 
6—14-in. Allis-Chalmers, Type 8S, 6,500 G.P.M. 
150 feet head, 8,100 G.P.M. at_90 et heal, 
direct connected to 300 hp., 2,000 R 
G. E. Curtis Steam Turbine. 


from the World’s greatest 
Powder Plant, now 
offered to American In- 
dustry at prices far below 
present costs. 


but not slide valve. State manufac- 
turer, shop numbers, age, condition, 
etc, 


Madison Coal Corporation 
Purchasing Department 
902 S. Michigan Ave., Chicago, Ill. 


ENGINE AND 
GENERATOR UNIT 


1—450 to 500 kva. Direct Connected En- 
gine and Generator Unit, 3 phase, 60 
cycle, 2300 volts. 

Give detailed description. 


Steam Actuated Hydraulic 


§—14-in. and 20 x 7% x 18 Worthington Com- 
pound Duplex outside packed plunger pot 
valve, 400-g.p.m. at 300-Ib. pressure. 

8—25 and 38 x 4} x 24 Worthington Tandem 
pn a Duplex, outside packed 3,600 Ib 
pressure, 150-g.p.m. at 20-r.p.m 

1—20 x 12 x 16 W orthington Duplex Under- 
pein Fire Pump. 1,500-g.p.m., 100-lb. 








200—New “and used Simplex and Duplex, steam 


Just a few of the offerings: Bias ee OA XG T Ex’ 4s i2x 10, x23 


44-823 hp. Stirling Boilers, s.r 
3—500 hp. Keeler Boilers. 


i ial Corp. 
27—350 hp. Corliss Engines. Nashville Industrial Corp 





A: ille, Tenn. 
CHARLES L. PILLSBURY CO., Engineers Jacksonville, Ten 


1200 2d Ave., South Minneapolis, Minn. 


1—3000 kw. Generator. 














2—630 ft. Air Compressors. 

2—2570 ft. Air Compressors. 
10—14-in. 8,600 g.p.m. Pumps. 
2—10-in. 3,750 g.p.m. Pumps. 


Exceptional Boilers STACKS 


Three self-supporting steel stacks 20 ft. 


4: t to 16 ft. di 
ee eae a toe, ae 4—14-in. 7,500 g.p.m. Pumps. Searetn t tops helene 250 ft. ‘Two are 
Pas ata : oe ° new, other used three months. 

ard, 160 Ib., N. Y. 6—16-in. 8,500 g.p.m. Pumps. 
2—300 hp. Altman-Taylor, 150 Ib., N. ¥. 6 . 
1—200 hp. Stirling, 160 Ib.. N. J. 1+-in. 8,100 g.p.m. Pumps. 


Coal and Ash Handling 


1—150 hp. Locomotive, 125 Ib., N. J. 2—Underwriters Fire Pumps. 


1—100 hp. Locomotive, 100 Ib., N. J. c= Hydraulic Pumps Machinery 
1—250 hp., Dryback, Scotch, 150 Ib. Mass. ‘ ~ Complete coal and ash handling equipment 
standard. 200—Boiler Feed Pumps. for 17,000 hp. Boiler Plant. For full 


1—80 hp. Dryback, Scotch, 130 Ib. 
Several Good H. R. T. Boilers 


RUSSELL B. HOBSON, 


West New Brighton, N. Y. 


particulars address 


200—Blowers. 

2000—Steel Tanks, all sizes. 
1—50 ft. 20 ton, R.R. Crane. 
1—110-ft. Fixed Radius Crane. 


Roy Brenholts, Trustee, 
1015 Outlook Building, Columbus, Ohio 








1—2-6-0 Locomotive. 








2000—Wood Tanks, all sizes. 
35—Electric Locomotives. 

5000—Narrow Gauge Cars. 
500—Electric Motors. 


FOR SALE 


BOILERS 


Battery of two new horizontal return 
tubular 72 in. x 18 ft. A.S.M.E. specifica- 


TRIPLEX PUMPS 


(Brass Fitted) 








tions for 150-Ib. working pressure and 
: x “1 Feet ape ae oo I —Selpboric Acid Plants accesories. Cost $8700, barewn for cash 
| Pe — Nitric Aci ants Ts 
. Apply Box “P,” Passaic, N. J. 
434 x 6 Ball Valve, 56 G.P.M. Transmission Equipment. coment sores 
 . ee Process Equipment. ° ° 
ve . - ay hae Four Corliss Engines 
FB Givcctstdcsiacce ee Chemical Equipment. ; : : 
° ger For Quick Sale at Right Prices. 
8 x 12............260 G.P.M. Miscellaneous Equipment. 18 x 36, 350 hp. 
Ete. Etc. Ete. oN aberg; RL) La, 
MARVIN BRIGGS, INC ee Write or Wire. 
> *9 
167 Sixth St. Brooklyn, N. Y. WILSON-HOCK COMPANY 


Write for Srecial Bulletins peters Bn 














as follows: 


No. 7—Tanks, all kinds. 
No. 8—General Equipment. 


Would YOU buy a SECOND-HAND 
CTRIC MOOR at ANY price? 


you KNEW it to be as good as new? 
Wire us your inquiries. 








625 KVA. ENG. SET 


G.E. Gen. 480-240 V., 60 Cy., 3 Ph., Allis 
Heavy Duty Eng., 22 in. x 44 in. x 42 in. 


pom a AEE ote No. 10—Punyps. Also Turbo Set (Same. Specs.) 
otors Bou is E : E 
Exchanged. No. 1 1—Blowers. Exceptional Bargains 


CHICABO, ILUNOIS In business since 1893- No 


ROSS POWER EQUIP. CO. 
* 16th and Lincoln Streets Chicago, NL i 2 


Indianapolis, Ind. 





12—Industrial Cars. 
No. 14—Chemical Equipment. 














No. 15—T'ransmission. ns 
EARCHLIGHT No. .16—Building Material. BOILERS 
scones Ten Kewanee, 150 hp., Horizontal Tubu 
ECURES 


N . ° lar Boilers for _ sale. ~—_, oe cee 
ATISFACTORY ashville Industrial Corn. —e Serviceable for power 
ALES Jacksonville, Tenn. FS-865, Power 

2004 10th Ave. at 36th St., New York City 
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Suret Motérs |= 








Soewed ce Buarantee 


Surety Hondi 
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Under Bonds for Good Behavior 


The license label of the Surety Motor Bonding Company on a renewed 
motor means that the motor is expected to make good. 


Every renewed motor sold by a licensee carries with it a guarantee that 
it has been put in such working condition that it will operate like a 
standard motor when taken from the manufacturer brand new. 


The company selling the motor issues to the purchaser a Certificate of 
performance, which may be exchanged for a Surety Bond when the pur- 
chase price is paid, which guarantees the licensee’s guarantee. The motor 
is under bonds for good behavior. 


Write the following licensees for full information and stock 
lists of rebuilt equipment available for immediate delivery: 


Duquesne Elec. & Mfg. Co., Frankstown & Hamilton Aves., Pittsburgh, Pa. 
Elliott Electric Co............813 Superior Ave., N. W., Cleveland, O. 
Guaranteed Motor Co...........-2814 Wentworth Ave., Chicago, IIl. 
Miller-Seldon Electric Co............1259 Park Pl., W., Detroit, Mich. 
Willey-Wray Electric Co............118 West Third St., Cincinnati, O. 


Surety Motor Bonding Company 








\\ ASE RG ¥ JOANNA 
URES M0: OR eS (30 TED) 
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133 W. Washington St., Chicago 




















—_ Type Generator 


1—200- kw., 275 volt, 195 r.p.m., com- 
pound wound, Type CCD, renewed 
Crocker-Wheeler D.C. generator, 
direct connected to an 1834 by 21 
inch right hand Buckeye engine. 


1—2 Panel Vermont marble switch- 


Engine complete with throttle valve, 


Complete stock of new General Electric 
motors and renewed motors for immediate 
delivery. Write for full information re- 
garding renewed bonded motors. 








board with circuit breaker, am- 
meter, field rheostat and main gen- 
erator switch. 


gravity feed oiling system, cylin- 
der lubricator and drain valves. 


Approximate floor space of founda- 
tion 17 ft. by 19 ft. 


Licensee—Surety Motor Bonding Co. 





ALKA 


SURE ia 
AYOTORS. 
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OMPANY 


ILLER- 8 ELDON LECTRIC 
ONSTRUCTION 


OTORS UPPLIES LECTRICAL 
Authorized General Electric Motor Dealers 


MOTORS AND GENERATORS 


Rewound and repaired. Coils of every description. Our shops are equipped 

with superior facilities, manned by expert repairmen. Prompt and efficient 

attention to repairs and replacements on any type or size of equipment. 

: General Offices: 

99 Park Place, Detroit, Mich. 
Shops and Warehouse: 





<7 Jno a 


SURETY BONDED 
EQUIPMENT 


Direct Current Motors 


230 Volts 
No. Hp. Rpm, Ww ido. Tupe Make 
1 2 1100 Sh. CM Cr.-Wh. 
1 4 535/1070 Sh. CM Cr.-Wh. 
1 5 1650 Sh. CE Gen. Elec. 
1 5 1850 Sh. CM Cr.-Wh. 
1 6 750/1500 Sh. SK Westghse. 
1 7% 825 Sh. CVC Gen. Elec. 
1 7% 1150 Sh. SK Westghse. 
1 10 1125 Sh. §$ Westghse. 
1 15 750 Sh. MP F bks.-Morse 
; bh Sh. MP Gen. Elec. 
1 20 65 Cp. § Westghse. 
1 20 250 1000 Sh. SA Westghse. 
1 40 750 Sh. RC34 West. Elec. 
1 40 950 Cp. M Westghse. 
1 45 600/1200 Sh. MP Northern 
1 45 800 Sh. MP Imperial 
1 50 525 Cp. S Westghse. 
1 80 1000 Cp. A50 Milwaukee 
1 90 1000 Cp. A650 Milwaukee 
Direct Current Engine Generator 
Sets 


1—17-kw., 125-volt, D.C., ecp.wd., 300-r.p.m. 





SURETY MOTORS: BONDED), 


‘LICENSEES: 
Surety Motor Bonding Company 








—_ Isabella St., Detroit, Mich. 
- private siding. 


Send for Our Stock List of New and Used Motors. 

















eyo ne lo an 
Gee rlC 


SURETY RENEWED 
MOTORS (Bonded) 


~QDra. 
4 Comp 


3 Ph., 60 Cy., 220/440 V., 40 deg. Rating 


No. 4.P.. R.P.2. Type Make 
3 40 1200 Ik Gen. Elec. 
4 40 1200 CS Westingh. 
1 50 1200 B Fair.-Mor. 
1 75 720 IM-SIRg. Gen. Elec. 





1 100 900 CS-Sq.Cg. Westingh. 


1 135 900 ATB Syn. Gen. Elec. 
1 180 900 Sq. Cage Burke 
3 Ph., 60 Cy., 240,480 V. Alternators 
No. Kva. R.P.M. Type Make 
1 90 900 AB Fair-Mor. 


1 100 900 ATB Gen. Elec. 
250 V. Direct Current Generators 
No. Kw. R.P.M. Volts Type Make 
1 150 575 250 Ridgeway 


1 50 950 250 H~ Bullock 
1—30 Kw., 125 V. Ideal Generator direct con- 
nected to 3 Ph., 60 Cy., 220 V. Ideal motor. 








118 W. Third St., Cincinnati, Ohio 








Northern Generator, direct connected | and 
mounted on common bed plate to Russel Steam 
Engine, 100 Ib. steam pressure, complete with 
all accessories. 
1—75-kw., 250-volt, 275-r.p.m., ep.wd. Allis-Chal- 
mers, "D.C. Generator, direct connected to 
Chandler & Taylor horizontal single cylinder, 
side crank slide valve steam engine, 14 x 14. 
100 Ib. steam pressure, complete with all 
accessories, Wr Ys by switchboard, 
1—150-kw., 250/125 C., 3-wire Engine Generator 
Set, pas dy ‘ot 2—75-kw., 125-volt, D.C. 
Burke Generstors, mounted on common shaft 
and coupled to 1—Fleming Harrisburg, single 
cylinder, 2-valve steam engine, to operate 
lb. Steam pressure, complete with all 
quscanatltn including switchboard. 


Duquesne Electric & Mfg. Co. 
Office and Factory: Pittsburgh, Pa. 
(Opp. East Liberty Station) 
Cable Address: “Dem Co.” 
WRITE, WIRE OR TELEPHONE 
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ee, Surety Motor Bonding Co. 
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RETURN TUBULAR 
LOCOMOTIVE 


* BOILERS 





WATER TUBE 
SCOTCH MARINE 


A LARGE STOCK OF HIGH-GRADE BOILERS OF PRACTICALLY ALL SIZES, TYPES AND MAKES, 
TAKEN OVER FROM DU PONT CHEMICAL COMP ANY’S AND OTHER PLANTS WITH PRODUCTION 
RECORDS—RECONDITIONED, OFFERED SUBJECT TO ANY INSPECTION, AVAILABLE NOW! 


“SAVE TIME AND MONEY ON YOUR POWER INSTALLATION— 
LET DAVIS FuRNISH THE BOILERS” 


-LONG DISTANCE 
TELEPHONE 


RANDOLPH 2232 


J. F. DAVIS 


1122-1123-1124 
Harris Trust Building 


CHICAGO, ILL. 


Vol. 54, No. 26 








Power Plant 
Apparatus 


Several Bargains in 


“ODDS AND ENDS” 


Synchronous Condensers 


1500 Kw. Allis-Chalmers Revolving Field, 
60 Cyc., 3 Ph., 2300 V., 1800 r.p.m. 
Alternator, suitable for operation as 
Synchronous Condenser, Self contained 
on base and two bearings. 

1500 Kw. Westinghouse. Same as above. 
1200 r.p.m, 

625 Kva. Crocker-Wheeler Revolving Field 
Engine Type Alternator, 60 Cyc., 3 Bh 
440 Volt. Amortisseur wound. 


MISCELLANEOUS 


1500 Kw., 26 Cye., 3 Ph., 2300-6600 volt 
Synchronous Motor or Generator. 
2—300 Kw. Westinghouse, 25 Cycle, 3 Ph., 

390-440 Volt, Alternators, direct conn., 
to:—Allis-Chalmers heavy duty Cross 
compound bored guide Corliss Engines 

at 107 r.p.m, 

325 Kva. Westinghouse, Engine Type Alter- 
nator, 60 Cyc., 3 Ph., 2300 Volt for 
direct connection at 164 r.p.m. 

400 Kw. Westinghouse, 250-500 Volt, 3 
Bearing Belted D. C. Generator. 

625 kva. Crocker-Wheeler Engine Type Al- 
ternator, 60 Cyc., 3 ph., 440 Volt, 
or Synchronous Motor, 225 r.p.m, 

250 Hp. Heine Steel Header Water Tube 
Boiler. Excellent condition. 150 1 
Non-Code District. 


350 Hp. Harris Corliss Engine. Cylinders 
24 x 48. 


2000 Kw.—3000 Kw. Standard Panel for 

Cycle, 3 Ph., 2300 Volt Alternator. 

20-Ton Crane Bridge Only. 32 ft. 1 in. 
Span. 

20 Kw. Motor Generator Set, 60 Cyc., 3 
Ph., 2300 Volt. A.C. End. 250 Volt. 
D.C. End. 

50 Kw. Westinghouse Turbo Exciter Set, 
250 Volt. Practically New. 


Paul Stewart & Company 


Cincinnati, Ohio 





Machinery 
Utilities Co. 


501 Fifth Avenue 
New York 


Let us figure on your 

Power Requirements: 
Air Compressors 
Boilers and Steam Engines 
Engne and Turbo Generating Sets 
Oil and Gas Engines 
Refrigerating Machinery 


Our Stock and Experts are at your service 
Send for our THRIFT BOOK 


Water Tube Boilers 


4—382 hp. Stirling 150 lb. 
4—318 hp. B. & W. 150 Ib. 
2—400 hp. B. & W. 150 lb. 
1—350 hp. B. & W. 150 Ib. 
2—400 hp. Erie City 150 Ib. 


Also 
H.R.T., Marine and Firebox Boilers 


of all sizes. 


The Markman Engineering Co. 
111 W. Monroe St., Chicago 








BOILER 


1—Babcock & Wilcox 275 hp.—125 Ib. 
pressure. 


ENGINES 
1—Cooper Tandem Compound 48 x 
42 x 20. 
1—Wright Cross Compound 42 x 34 


x 18. 
SHAFTING 


7 in. down to 1,4 in. 
HANGERS and PULLEYS Also. 
National Packing Box Factory 


JAMES H. DYKEMAN, Inc. 
298 Nevins St., Brooklyn, N. Y. 








Immediate Delivery 
60 CY., 3 PH. TURBOS, ETC. 
6250 kva. ALLIS TURBO, 2300 v. 
oo kva., 4400-2200 v. Westg. and 


9375 kva., 480 v. Mixed Pressure Westg. 

375 kva., 480 v. Non, Cond, Allis-Kerr, 

500 kva., 2200 v., 2 ph. West. Sur. Cond, 

250 kva., 240 v. Allis Non, Cond. Turbo, 

1875 kva., 25 ecy., 370 v., 1500 rev. G. E. Cond. 
1000 kw., 125- 260 v., 3-wire, Low Press., D.C. 
800 kw., 250 v. D.C., with Sur. Cond. Turbo. 
1430-500-937 kva., 25- 60 cy., Freq. Changers. 
NEW 960 hp., 720 rev., 60 cy-, 550 v. Syn 


Motor, 
a = kva., 750 r.p.m., 25 cy., 3 ph. Syn. 

fo ors. 
NEW 468 hp., 187 rev., 2200 v.. 3 ph. Syn. 

Motor, 


350 hp. Stirling Boilers, 190-Ib. 
625 kva., 480 v., 240 v. Corliss Set. 
20—Prac. NEW Recording Gauges, 

Rock Crushers, Air Compressors, ete. 


ROSS POWER EQUIP. CO. 


Indianapolis, Ind. 











FOR SALE 
12 2 in. x 4 in. Armstrong Stock and Dies........ euaiataaien cccccee at $10.00 
6 2 im. x 3 i. Anmmetrone Stock Ghd B108..26.6cccccccvcsccoweccwes at 9.00 
16 1 in. x 2 in. Rundle & Spence Stock and Dies.................04. at 5.00 


THE VILTER MFG. CO., 935 Clinton St., Milwaukee, Wis. 











SEE IF WE HAVE IT FIRST! 


POWER PLANT APPARATUS and 
REFRIGERATING EQUIPMENT 


OMPLETE PLANTS PURCHASED 


TECHNICAL PRODUCTS COMPANY, Inc. 


300 MADISON AVENUE, NEW YORK 














STERLING BOILERS 

44—823 H.P. Sterling Boilers, Type M-30, 
200 pound pressure. Equipped with 
Westinghouse 8 retort stokers, Vulcan 
soot cleaners, flow meters, 100,000 
cu. ft. capacity, forced draft fan, di- 
rect connected to turbine. Practically 
new, at a bargain. 

The Nashville Industrial Corporation 
Old Hickory, Tenn. 








200 HP. HIGH SPEED 
AUTOMATIC ENGINE 


Heavy duty, centre crank, twin wheel, 
straight line Engine; perfect order, like 
new; bargain price. 


General Equipment Co., Drawer 45, Syracuse, wN. Y. 








NEW CORLISS ENGINES 


27—18 x 36 Heavy Duty, Allis-Chalmers 
Corliss Engines, both right hand and 
left hand. 350 HP. at 125 r.p.m.. 
11 ft. by 32 inches. Band wheel. 
og on 140 Ib. steam pressure, 

1% inch gauge back pressure, double 
eccentric. 

The Nashville Industrial Corporation 

Old Hickory, Tenn. 
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PAUL STEW RE nd COMPAN 


First National Bank Building 
~~ Cacinst. Ohio. at M. a6ene 


A. 1—10,000 K.W. 80% 
Alternator Unit. 60 Cycle, 3 Phase, 
200 Ibs. 
Surface Condenser 

B. 1-—6500 K.V.A 
Ph., 2300 Volt, 
all Auxiliaries. 


and Auxiliaries. 


Complete layout 
Delivery April 1. 


Allis-Chalmers Condensing 


3 Ph., 


Complete with M. a K.W. 


Turbo Unit, 60 Cyc., 3 Auxiliaries. 
including Jet Condenser and N. ee K.W. 


a Address Pasco, Cincinnati 
Code Merterallnion 5 Letter “ABCA th& Sth Editon 


Special Offerings, A No. 1 Units—Immediate Delivery 


HORIZONTAL TURBO UNITS. L. 
power factor Allis-Chalmers Condensing Turbo 
2300-4600 or 11,000 Volts, 
SP—150 to 200 degrees superheat. 


1—10,000 K.W. Gcneral Electric Condensing Turbo Unit 60 
6600 or 11,000 
Condenser and Auxiliaries. 

General Electric Condensing Turbo Unit 25 Cye., 
Ph., 6600 Volt. 


General 
11,000 Volts. 





Ysrsttl 
VA, 
Te 
Wb, 


Y 








Cyc., 
Volt, 720 R.P.M. Complete with Surface 


Complete with Surface Condenser and all 
Electric Condensing Turbo Unit 25 Cyo., 


Cc. 1—3000 K.W. Westinghouse —— gg age ooee_ FW 
60 Cyc. 3 Ph., 2300 or 4410 Jolt, Condensing Tur In 

D. 1—1500 K.W. Westinghouse Complete ‘Turbo Alternator Station, 60 DIRECT CURRENT UNITS. 
Cyc., 3 Ph., 2400 Volt, 3600 R.P.M., Including Leblanc Jet 0. 1—240 K.W. General Electric M. P., Form L., 220-240 Volt, Gen- 
Condenser, Boiler Plant and Building. erator. Direct connected to Cross Compound semi-heavy duty 

EB. 1—2000 K.W. Allis-Chalmers ey Turbo. Actual capacity Corliss Engine. Complete Unit. 
3000 K.W., 60 Cyc., Ph., 2300 Volt. Complete with Jet P. 1—300 K.W. Triumph Multipolar Engine Type Generator, 225-250 
Condenser and Auxiliaries. 2 . Volt, Direct connected to Cross Compound Corliss Engine. 

F. 2—1250 K.W. Westinghouse Condensing or Non-Condensing Turbo Q. 1—425 K. W. General Electric M.P. Engine type Generator, 250 or 
Units. Actual capacity 1500-1800 K.W., 60 Cye., 3 Ph., 480, 500 Volts, Direct connected to Simple Heavy Duty Corliss Engine, 
2300 or 11,000 Volts, 1200 R.P.M. Complete with LeBlanc R. 1—600 K. W. General Electric Unit, consisting of: 2—300 K.W., 


Condensers. 

G. 2—600 K.W. 
or 3 Ph., 220, 480 or 2400 Volt. 
rebladed. 


H. 1—500 K.W. Westinghouse ees Turbo Unit 60 Cyc., 2 or 3 
Ph., Complete 


2200 Volt, 3600 
denser. 


R.P.M. 


VERTICAL TURBO ALTERNATORS. 

General Flectric-Curtis Turbo Unit 60 Cye., 

Jet Condenser. 
capacity 

Complete with Surface Con- 


I, 1—1000 K.W. 
2300 Volt, 1200 R.P.M. Complete 

J. 1500 K.W. General Electric (Actual 
Cyc., 3 Ph., 2300 Volt, 900 R.P.M. 
seme, Piping and all Auxiliaries. 

K. 1—5000 K.W. General Electric-Curtis 
Cyc., 3 Ph., 2300 or 4500 Volt, 
Surface Condenser, Piping and all 
stallation. 


Westinghouse Non-Condensing Turbo Unit 60 Cye., 2 
Units newly rewound and 8. 


Condensing 
R.P.M. 
Auxiliaries ; 


1—800 K.W. 
Engine. 
with Surface Con- 


Engine. 
3 Ph., 


2200 K.W.) 60 
§5—-500 H. P., 





D.C., 250-550 Volt Generators, 
simple heavy duty Corliss Engine. 
General Electric M.P, 
Volts, Direct connected to Tandem compound heavy duty Corliss 


4—350 H. P. Stirling B. & W. Boilers. 
out Grates or Stokers. 
B. & W. Steel a Water, Tube -— 
21 Tubes 200-Ib. 
— and all Fittings. 


Turbo Unit 60 Wide. 
Complete with 
Complete In- 1—500 H. P. Stirlin 


ance. Complete with Stoker and all Fittings. 


Direct connected to horizontal 


Engine type Generator, 250-500 


T. 1—1200 K.W. Same as above. 
U. 1—1500 K.W. Westinghouse Engine type Generator, 220-550 Volt, 
Direct connected to Horizontal heavy duty Cross Compound Corliss 


BOILERS. 
200 Ibs, Allowance. With- 


12 T 
High, Ieto with 





g B. & W. Water Tube Boiler, 200-Ib, Allow- 





Oil and Gas Engines 
For Sale 


Prompt Deliveries 


NEW - REBUILT FULL DIESEL 
YPE OIL ENGINES 
2—450 me vert. 6 cyl. coupled to 3 ph., 60 
cyc., A.C, generators. 
1—450 b.hp. vert. 6 cyl. belted, 
2—225 b.hp. vert. 3 cyl. bitd. of epld. 
1—225 b.hp. vert. 3 cyl. coupled to 200 kva., 
3 ph., 60 cyc., 1200 volt genr. 
1—170 b.hp. vert. 3 cyl. belted. 
1—120 b.hp. vert. 3 cyl. coupled to 85 kw., 3 
ph., 60 cyc., 2300 volt genr. 
1—120 b.hp. vert. 3 cyl. coupled or bitd, 
SEMI-DIESEL OIL ENGINES 
1—60 b.hp. vert. sgl. cyl. 2 cyc. bitd. 
1—40 b.hp. vert. sgl. cyl. 2 cye. bltd. 
2—25 b.hp. horiz. F. M. type “as Gia. 
GAS ENGINES 
1—150 b.hp. vert. 3 cyl. coupled to 100 kw., 


250 v. D.C. Genr. 

1—100 b.hp. vert. 3 cyl. coupled to 62% kw., 
125-250 v. D.C. Genr. 

Above only partial list—twrite or wire us full de- 

tails your requirements. 


A. McMILLAN 
Specialist in Diesel Oil and Internal Combustion 
Engineering. 
628 Monadnock Block, Chicago 








For Sale and Ready for Immediate 
Delivery in First Class Used 


Condition 
3—-225 hp. Geary Water Tube Boilers, butt 
strapped, double riveted; steam pressure 150 
Ib. for reinstallation. Complete with fronts 


and fittings. 

3-—72 x 18 HRT Boilers; Ohio standards; 125 
Ib. of steam pressure; complete with full flush 
fronts and fittings. 

2—12 x 48 HRT Boilers, butt strapped con- 
structed; 100 Ib. of steam pressure; complete 
with fronts and fittings. 

1—54 x 14 HRT Boiler; complete with half 
fronts; butt strapped constructed; 100 Ib. o 
steam pressure, 

1—Erie City Economic Fire Box Boiler; 50 hp.; 
practically new; 125 Ib. of steam pressure; 
complete with fittings and stack. 

85 hp. Erie City Fire Box Boiler, butt 
strapped, double riveted, 325 Ib. of steam 
pressure; complete with fittings and stack. 

Several — Standard Upright Boilers, from 5 to 
30 hp. 

1—Platt Iron Works Steam Driven Duplex Air 
Compressor, single stage, 12 x 12 x 12. 

1—Laidlow Dun Gordon 830 cu.-ft. Two-Stage 
Cross Compound Belt-Driven Air Compressor. 
Size 17 x 11 x 18, equal to new. 

1—Ingersoll-Rand_ Belt-Driven Duplex 
10 x 16 x 14 Air Compressor. 
Write, wire, or phone us for specifications and 
prices. 
The Central Machinery & Equipment 
Inspection Bureau 
Office and Yards: 
2631 York Street, Toledo, Ohio. 


2-Stage 


“in, 


te 





STEAM PUMPS 


COMPOUND 


16 in. and 24 in. x 14 in. x 18-in. Dean Com- 
pound Duplex, 1900 gallons. 

12 in, and 18% in, x 12 in. x 10- > Worthing- 
ton Compound Duplex, 940 gallon 

14 in. and 20 in. x 10 in. x 15- oy Worthing- 
ton Compound Duplex, 800 gallons. 

14 in. and 20 in. x 10% in. x 15-in. Worthington 
Compound Duplex O.S. C.D., 855 gallons. 


DUPLEX SIMPLE 
20 in. x 12 in. x 15-in. Worthington 0.8. C.P. 


Pot Valves, 1170 gallon 
17 in. x 10 in. x 15-in, ‘Worthington 0.8. C.P. 
800 gallon 


Pot Valves, 

16 in. x 10% in. x 15. in. Worthington 0.8. 
C.P, Pot Valves, 800 gallons. 

12 in. x 7% in. x 10-in. Worthington O.S. E.P., 
400 gallons. 


10 in. x 6 in, x 10-in. Worthington 0O.S. E.P. 
eee gallons, and a hundred smaller boiler 
eeders, 


Send for our December list of the largest stock 
in the United States of slightly used or thor- 
oughly overhauled MACHINE TOOLS, POWER, 
—- AL AND CONTRACTORS’ EQUIP- 


WICKES MACHINERY 
Jersey City, N. J. 
ESTABLISHED 1900 


co. 
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POWER MACHINERY EXCHANGE, 1 Montgomery St., Jersey City, N. J. 





SPECIAL—250 K. V. A. Wghse. 3 or 2 phase, Aiternator, dir. con. 


A.-C., 60-CYCLE UNITS 





Kw. Generator Engtne 

1500 Allis-Chal. All®Chal. Turbine 
800 Allis-Chal. Allis-Chal. Turbine 
625 Wehse. Parsons Turbine 
600 G. E. Rice-Sargeant-Corliss 
500 Wehse. Parsons Turbine 

Wehse. Hamilton Corliss 

475 G. E. Skinner Uniflow 
375 G. E. Curtis Turbine 
360 G. E. Harris Cor! 
3! Allis-Chal Skinner, 20 x 20 
250 Allis-Chal Hamilton non-releasing 
200 Wehse. Ridgw 
150 W: ‘ Rice-Sargeant-Corliss 
150 Al hai Ideal Tandem 
125 G. E. Harrisburg 
120 G. E. Hamilton, 12 x 24 





100 G. F. Harrisburg 
75 G. E. Harrisburg 
50 G. E. Erie Ball 
230-250-VOLT, D.C. UNITS 
Kw. Generator Engine 
300 G. E. Ww atte Campbell-Cor. 
200 Wehse. Erie Ball 
100 Wehse. Erie Ball 
75 G. E. nn 
75 Allte-Chal. Erie Ball 
60 . E., 3-wire Skinner, Uniflow 
50 g ghse. Ideal 
50 Wehse.,3-wire Ames 
40 G. E., 3-wire Skinner, Unfflow 
35 G. E., 3-wire Harrisburg 
25 G. E., 3-wire Troy, vert. 
25 Ridgway dgway 
10 G. E. G. E. Marine 





Erie Ball 4 Valve Corliss engine; two years service. 


ate VOLT, D.C, UNaTs 


Kw. 
300 G. E. Fleming. 4 pn 
200 G. E. figming, é-v 
100 Wehse. kinner 
75 G. E. Harrisburg 
60 G. E. Harrisburg 
50 G. E. Harrisb' 
50 Wehse. Skinner 
30 G.E. .E. 
30 G. E. Erie Ball 
25 yon. Erie Ball 
20 G. E. Harrisburg 
15 G. E. -—* vert. 
10 = c. = Marine 
7 .E. G Marine 
2% &. E. Sabon Marine 


Complete Stock of A.C. and D.C. Genera- 


tors, Motors, also Corliss Engines, Etc. 
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Announcing— 


Electrical Review and 
Industrial Engineer 


THE McGRAW-HILL COMPANY, INC., has pur- 
chased the Electrical Review and will continue to publish 
it, beginning January, 1922, in Chicago, but as a practical 
monthly magazine under the title, “Electrical Review and 
Industrial Engineer.”’ It will form an extension of the 
work of Electrical World, whose constructive efforts in the 
electrical industry extend back more than 40 years. 


ELECTRICAL REVIEW AND INDUSTRIAL 
ENGINEER will be devoted to the problems of electrical 
and mechanical operation and maintenance in industrial 
plants, a field which the Electrical World will continue to 
cover as in the past, but from a technical engineering 
standpoint. With the extended use of electric service 
in industrial production processes, there has grown a de- 
mand for specific and practical information on the opera- 
tion of electrical systems by those who take up the work 
where the consulting, designing and installation engi- 
neers leave off. To these practical men a service not here- 
tofore available will be provided. 


ELECTRICAL WORLD, as in the past, will be devoted 
to the problems of executives and electrical engineers 
responsible for the administration of policies, for engi- 
neering developments, and for practices in all branches of 
the electrical industry. Its editorial scope, except for 
broadening, remains unchanged, and embraces (1) the 
fundamentals of electrical engineering as a profession, 
(2) production, distribution and application of electrical 
energy as a service, and (3) the broad problems of pro- 
duction, distribution and application of electrical equip- 
ment and merchandise as a business. 
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Skookum 


cw the original 
Diagonal Cross i 


Expansion Piston os 
Rod Packing” 


Here’s an important angle of your “piston rod 
packing” needs. Every blow-out you have means 
a fuel loss, a power loss and a production loss. 





Sunproof 
Moulded 
Garden Hose 


Reliance 
Conveyor 
How do you charge these losses? To poor pack- 


Belting 
ing? Usually not. The fact remains, however, 


that if you give your engine or pump the best 
packing you can buy, these losses will be minimized. 


Skookum is always reliable. It can be used in 


Seal Rock any engine or pump—steam, brine, ammonia, air, 
Suction 


= oil, hot or cold water. If you have not used it send 
today for a test sample and the name of the dis- 
tributor in your vicinity. 


Reliance 
Elevator 


Skookum is sold in Canada as Spando Belting 


PIONEER RUBBER MILLS 


[FORMERLY BOWERS RUBBER WORKS] 
General Offices: 68 Sacramento St., San Francisco 
Mills: Pittsburg, California 


Sales Offices:Los Angeles Seattle Portland 
Tacoma SaltLakeCity Denver 


Seal Rock 
Steam 
Hose 


Victor 
Jacket 
Fire Hose 





Skookum Cross Expansior 
Piston Rod Packing 
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The Combination 


The 
Name 


Genuine has this 
on each cleaner 


to distinguish it 
from imitations 


Scraper and 








Brush 


Makes Tube 
Cleaning Easy 


It is a great labor saver. Being a 
scraper and brush combined, it is “two 
tools in one.” The scraper scrapes, the 
brush brushes, and the job is done. 

Simple, durable, efficient. Made in 
many sizes. See your dealer about it. 


A. W. Chesterton Co. 


64 India St., Boston, Mass. 

















Save coal and increase boiler capacity. 


Indispensable for economy. Let us put 
the engineering facts before you. 











Write 
HE GREEN|FUELECGONOMI 
BEACON NSYS 


TTT eC CCE Pa 





HIVATOOENOUOTUOTNOTUOTUTTOTNOTNOTONONNTOTENOOOUONVOTEOTOvENTCONOCOTeOCe TE 


uy QUAUATEUAMEALALU CA LUULAL0008 MAAS ALOU nod 


mc 
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USAUGORAALY SONU EDAEROONNEODE 


EASTON CARS 


Ruggedly constructed Rocker 
Dump Cars for ash handling, 
ears of all types, standard or 
special, and complete narrow 
gauge railway equipment from 
track up—built for enduring 
service and backed up by thirty 
years of Easton Experience— 
are available for every power 
plant and ‘errr car haulage 















Works: 
Philadelphia 
Los Angeles 


Hudson Terminal Bide. N. Y. 


Easton, Pa. 
Pittsburgh 
Salt Lake City 


Atlanta 
Boston 


Chicago 
Cleveland 


Dallas 
Detroit 








Power 


We -nake a complete line of Power Trans- 


Transmitting Machinery 


mitting Machinery, Shafting, Rope Trans- 
mission, Machine Moulded and Cut Iron and 


Steel Gears for heavy service. 


CRESSON - MORRIS COMPANY 
ENGINEERS—FOU NDERS—MACHINISTS 
Philadelphia Penna. 

Boston, Mass., 141 Milk Street 


AULT 














c- ELECTRIC CRANE & HOIST CO. ait 


——a 

















Literat 
a ae Service Montour Falls, N. Y. 


New York Philadeiphia Chicago Pittsburgh Boston Baltimore 
Cleveland San Francisco Montreal Melbourne London 





Hi CNT 


FETTTEEMALAARN 


Bia AMMAN AAMAANLAETL 





Coal Meters 


see Where and How to 
OF: yg = Ores: WI 


Send for CTMES Co Bulletin 











CIM. 
3423.No. 5th. St.. Priladelohis. Pa. 


UU 


BT 





UNITED CONVEYOR CORPORATION 
1500 Old Colony Building, Chicago, III. 


STEAM JET CONVEYORS 


For Handling Ashes, Soot, Coal Siftings, etc. 
Ash Storage Tanks Air Tight Ash Pit Doors 








: ennunnnneououssesuseeereeuucasaeeeeeeeennUguueeeeneeeneeegeMeag Gene eeen une teeNeeeeeeUT NANETTE 
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(_] HAYS DRAFT GAGES Bediticn CC eee 
3 (HAYS IMPROVED GAS ANALYZERS PS Tia ated ere 
[| HAKS AUTOMATIC GAS COLLECTORS ae? eee eee 







ee ee a og ae og o BS 
155 East Superior Street, Chicago, Ill. 
Wi] Mail C. oeises ta Thase /nferestfed /n~ 
DETRICK FLAT SUSPENDED 
ARCS HE Ss 
DETRICK STEAM JET 45H 
HA cAnN CONVEYOR 





Ay an aan SUELEDE TITY AS ta aveaNN TENE i} | Ava gnenneaaye 
) i 


I an 
ii ‘ ays / Tays/\p To a Wy ? Tall s 


in| et) Aline iim TH ) Lili alaAluUsS rill 
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Ghe Jos. W. Hays Corporation | 
| MICHIGAN CITY, INDIANA. 
SEND INFORMATION A. BOUT 
[_] AUTOMATIC CO2 & DRAFT RECORDERS / Name 





Uees TIX COATING FOR SETTINGS 
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BRADY *ter" ASH CONVEYOR 


I : D 
Hundreds in Successful Operation ve 


hesitate 


; : to write 
Let us tell you how we can save money for you. Send for our book of 


facts, or better, tell us your problems, and we can give you actual figures 
on what you can save by installing a Brady Steam Jet-Ash Conveyor. 





We are 
at your 
Service 


The JAMES A. BRADY FOUNDRY COMPANY 
45th Street and Western Boulevard, Chicago, III. 


Manufacturers and designers of 
Pneumatic conveyors for handling granular and pulverized materials of all kinds. 





















































aa suUAHUUUHUGLNLATAAUIDY: 
bt 4 Have Proved Satisfactory : Pa 
er Med sone been = 3 St ° b 
da— s e = 
oe ine pe aa roneen for the wide = eimbrenner 
distribution of Co. 
DART UNIONS Dependable 
Probably it was the Bronze Coal Crushers 
to Bronze Seats which _pre- d 
vent corrosion or maybe it an 
which is found in Dart—at Locomotive 
any rate they have made 
good in every respect. Pet Cranes 
Ask Your Dealer or A most logical combination for Central Station and Power 
Write Us Direct. House. The Cranes and Buckets operate with highest effi- 
ciency, and the joao 75, = ye Fag@ E 4, 4 
E. _ a * Co. Coal, with a. minimum of” on the investments, co 
rovidence, R. I. E q 
The Fairbanks Company, Sales E ORTON & STEINBRENNER 
Agents. Canadian Factory: Dart E 608 So. Dearborn St., Chicago 
Union Co., Ltd., Toronto. E Works: Huntington, Indiana. 
es ee DUSTLESS => URN For Direct-Connecied § 
' GUARANTEED AGAINST WEAR FOR ONE YEAR Machinery Shafts 
Q 
ASH VAR KE CONVEYORS | ss SMITH & SERRELL, 17 Hatsey St., Newark, N. 3 
Vacuum Ash & Soot Conveyor Co. - or li ; 
445 Wilson Ave. Newark.N_J. For.Line Shafting 
WRITE FOR CATALOGUE B SEND FOR BULLETINS 
Junvrvauuiaarucatauin IMUUATUUUENU0400Q0OUAUGAEENEGUAOUOOUOAOEOSUCOGGOGOUUUUOOSEROSOQAUERSASS0000000 00 000UNONOHAAOOOOEGENNOGOaUovueeenenaauaueetys 
{ JUARANTEE( ONSTRUCTION(O. BROWNHOIST Concrete Coal Bin 
(ELANSLEE. W.G.HUDSON EDW. BURNS W.W.RICKER: and Coal Handling Machinery ' 
= Design and Construction of Complete Power and Indus- are used in all parts of the country. Write for catalog S, 
trial Plants. Coal and Ash Handling Equipment. Coal which shows how and where some of these ‘installations are 
and Materials Handling and Storage. used, bia : 
Send for Bulletins 124 and 125 The Brown Hoisting Machinery Company 
: 138 Cedar Street New York City Cleveland, Ohio 
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Check Your Costs 


MECHANICAL | 


AND 


ELECTRICAL 
COST DATA 
‘ GIILETTE 


AND 
DANA 











Mechanical and 
Electrical Cost Data 


By H. P. Gillette and R. T. Dana 


1734 pages, +4 x 7, $6.00 net postpaid. 


Here are the net prices, shipping weights ard 
output of machines and appliances of many 
types, classes and sizes, together with installa- 
tion cost. 


All details relating to operating expenses, de- 
preciation and other fixed charges, as well as 
the first cost of a wide variety of plants and 
plant units, are so presented as to permit their 
ready application to your estimating problems. 


Proper rate substitution under the headings of 
wages, prices of materials and other factors 
affected by varying conditions can easily -be 
made once you have these cost formulae. 


Some guesses might be right, but when every 
item in your estimate is checked with the data 
in this new handbook you KNOW what the 


work is going to cost. 


See this book—use it FREE 
for 10 days. 











McGraw-Hill Book Co., Inc., 
370 Seventh Avenue, New York, N. Y. 


You may send me on 10 days’ approval Gillette and Dana’s 
Mechanical and Electrical Cost Data, $6.00 net, postpaid. I 
agree to pay for the book or return it postpaid within 10 days 
of receipt. 

Regular subscriber 


ee OM 5 MPTP TTTT CTT TTL LOT CTI 


0 ee ee Set eee eee ee 


(please print) 


CE csp cai todas OP Rae RECAST REWER RAVES COO OO Eee eee 


Name of Company 


CHOC CCS HO HH OHOH SESE HOSES ES EOESESHLELEHES 


Official Position 
(Books sent on 
Canada only.) 


approval to retail purchasers in the Sets and 


2-37-21 


fet esessesesseseseessssee 
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POT PPPPrT UC 


For Perfectly Trouble-free Joints 





Just Pack Them With 
(THE ORIGINAL BLUE SHEET) 


ENAX 


TENAX has been given 
TRADE MARK the preference by expert 


engineers for a score of 
years. It has given com- 
plete satisfaction under 
varied operating condi- 
tions. 

Write for details 


ADVANCE PACKING & SUPPLY CO. 
64 East Lake Street, Chicago, III. 
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Take Pride in Your Pumps 


No matter how well the 
valves may seat, you 
cannot make much of an 
impression if the rods are 
squirting or dripping 
water. That represents 
a distinct power loss, 
messes up your plant and 
doesn’t please anyone. 

\ Put an end to this condi- 
“EJON”® Automatic Hydraulié tion by using 


“LION” Hydraulic Packing 


After that—your pump rods will hold back the highest water pressure, because 
“LION” Hydraulic Packing stays tight without binding on the rod. The 
wear comes on anti-friction metal studs that are interwoven with the flexible 





fiber, making an unbeatable combination, that ‘‘comes and goes’’ with the 
pressure and rod inequalities. 
Use “LION” Expanding Steam Packing on all steam lines. Write for free 


samples, 


Jas. Walker & Co., Ltd., 46 West St., New York City 
AGENTS: J. & R. Wilson, Inc., San Francisco, Calif., Sole 
Agents; O. C. Keckley, 318 W. Washington St., Chicago, Ill. 











Rubber Hose 


for all purposes—water, steam, 
air drill, pneumatic tool, suc- 
tion, fire protection, chemical, 
acid, etc. 


QUAKER CITY RUBBER CO. 


Mfrs. Mechanical Rubber Goods, Auto Tires and Tubes 


Philadelphia Chicago. Pittsburgh New York 
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b ony Piping System is no stronger 
than its weakest fitting. Strength 
and Reliability are essential in the entire 
Power Plant Piping System. Efficient 
design and quality of material and work- 
manship make Pittsburgh Piping the best 
there is in Power Plant Piping Construc- 
tion. 


Where time is precious and delay means 
great loss, pin your faith on— 


“PITTSBURGH PIPING” 





Pittsburgh Piping & Equipment Co. 
Manufacturers and Contractors 
Pittsburgh, Pa. 


New York Cleveland Indianapolis 
220 Broadway American Trust Bldg. Traction Terminal Bldg. 


San Francisco Birmingham 
Monadnock Bldg American Trust Bldg. 


“WHEN YOU THINK OF 


Chicago 
Peoples Gas Bldg. 
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Turbo nate Stoker Fans 


Have an overload capacity in keeping with 
modern boiler and stoker practice. 

That is why Detroit Edison Company are 
using thirty-five Turbo Conoidal Stoker Fans. 





Buffalo Forge Company 
Buffalo, New York 
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Boilers 
Tanks 





Modern Design 
High-grade Constructior 


Catalog on Request 


P. DELANY & CO. 
Newburgh, N. Y. 





¥ 





UIs 





First aid to overworked labor and overburdened payroll, 


Self-contained, easily and fully controllable, speedy dig- 
ging and rehandling machine for indoor and outdoor use. 
Hooked up in a jiffy to any lifting machine. Catalog 44. 


THE HAYWARD CO.. 44-50 Church St., New York 























PROFIT BY OUR EXPERIENCE 


Our staff is made up of expert piping engineers whose 
many years of specialized experience gives us a pre-emi- 
nent position in the field of high-pressure piping. ‘We 
have covered the whole range of piping problems, and we 
are prepared to offer a complete and thorough service 
from a quick repair job to the planning and execution 
of the largest installations, 


POWER PIPING COMPANY 


Manufacturers Piping 6ngineers Contractors 


PITTSBURGH.PA. 


Consult Us It costs nothing It maysave much 


Branches— Representatives— 
CLEVELAND, O. NEW YORK, N. Y 
Power Piping Co., C. W. Berger & Co., 
30 Euclid Arcade Annex. 256 Broadway. 


CHICAGO, ILL. 
Power Piping Co., 
1107 Peoples Life Bldg. 


WASHINGTON, D. C. 
H.A. Gillis & C.H. Young. 
210 Albee Bldg. 
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plant. 


PIPE BENDS 
PIPE COILS 





FOR LONG LIFE AND SAFETY 


Only the best available materials for the service demanded 
should be used. The additional cost*of modern equipment is 
CHEAP INSURANCE against a shutdown in your power 


Specify SIMMONS on all your piping requirements. 


WELDED HEADERS 
VAN STONE Square Lap Joints 








Distributors of 


NATL. TUBE CO. 
STEEL PIPE 


BYERS’ 
GENUINE 
WROUGHT IRON 
PIPE 


GENERAL STEAM 
SUPPLIES 

















SIMMONS PIPE BENDING WORKS 


40 Mechanic St., Newark, N. J. 
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A Profit Builder 


Profits hidden in the oil can may be filtered out 
and deposited as savings by reclaiming used and dirty 
oil with a 


et 


BURT 
Oil Filter 


It preserves the lubricat- 
ing qualities of the oil, but 
removes all foreign matter, 
dirt or grit, after which 
this same oil is left clean 
and pure, ready for use 
over and over again. 


The upkeep of the Burt 
Filter is negligible, and it 
soon more than pays for 
Itself. 





A saving of from 50 to 
90 per cent yearly on oil bills is guaranteed to users. 


Sent on 30 days’ trial 
subject to approval. 


THE BURT MANUFACTURING 
COMPANY 
232 Main Street, Akron, Ohio, U. S. A. 


Largest Manufacturers of Oil Filters in the World 
Canadian-Fairbanks Morse Co., Ltd., Montreal, Can. 
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Trimo Points 





Trimo Pipe Wrench, Steel Handle, 8 Sizes 
Capacity 6 in. to 48 in. 


The four good points that make Trimo 
Pipe Wrenches Superior—are the 


Spiral Spring, always in place 
Steel Frames, that will not break 


Nut Guards, that protect the adjusting 
nut in close quarters 


Inserted Jaw in handle, that can be re- 
placed when worn, saving the handle. 


Trimont Mfg. Company 
55-71 Amory St., Roxbury, Mass., U.S. A. 
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ANY BOTTON- oump 
fT TYPE COAL CAR _ 





Godfrey Monorail: I-Beam Installation at Van Camp Packing Co. 





One System for Handling 


Both Coal and Ashes 


HIS prominent Indianapolis manufacturing 
plant pictured above unloads coal from cars 


states it now costs them only 6 cents per ton. 


ARE 


to storage or direct to bunkers in boiler room as 
desired. Before installing their Godfrey Conveyor, 
it cost 60 cents per ton to carry coal from cars to 
their boiler room by the old fashioned hand shovel- 


YOUR HANDLING COSTS AS LOW? 
The same system is used to carry ashes from pits in P 
boiler room to an outside receiving tank or rata a 
pile. All of this “handling” is accomplished by 

the serv ice of only ONE MAN 

















and a fa 
ing—wheelbarrow method. Their superintendent “Godfrey.” Pg 
mo 
° . ° ¢ 
A request for our representative in your territory or Godfrey 
to submit estimates and recommendations will & o CGonvever 
° ° ° Co. 
involve no obligation on your part whatever. yy, sitichart, Ind. 
wy 
AY) o Please send descriptive 
G df é = o catalogue of your conveyors 
Oo re \y onve or Oo. 4 as advertised in Dec. “7th 
& 4 issue of Power. 
Factory and General Offices: re) Yi 
113 13th St., Elkhart, Indiana Fos Company ..seseeeeeevees 
Originators, Patentees and Manufacturers of ; w',? city 
Conveyors, operating gravity-filled bottom dump bucket over monorail. — | eereerevers = Crear ee 
New York: 1144 Central Square Bldg. Pittsburgh: 1404 Arrott are o 
Boston: 141 Milk St. Chicago: 223 West Erie S ¢ State. .cccccvsccceeces vee eee ciate wees 
Providence: 801 Union Trust Bldg. Canada: Toronto, 106-110 ‘Wichanend o 
Philadelphia: 736 Drexel Bidg. St., West o 
a By. eevee 
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>=, Every Foot of = 
Magnesia Covering 


2 inches thick applied to a 4-inch 
|/steam-pipe carrying 15Opounds pressure 
iim,saves 1000 pounds of coal each year 


85% 
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Our revised book, “Defend Your 
Steam,” containing a great deal of 
valuable and varied iaformation— 
tables, charts, typical installations, 
etc.—on Heat Insulation, will be sent 
with our compliments to any one 


J. R. 
really interested in this big subject. 


R. V. 









































Magnesia Association of America 
756 Bulletin Building, Philadelphia, Pa. 


Executive Committee, William A. Macan, Chairman 
George D. Crabbs 
Alvin M. Ehret 
Swift 
Mattison, Jr. 


Copyright 1921 by the Magnesia Association of America. 















































The Philip Carey Company Cincinnati, Ohio 
Ehret Magnesia Mfg. Co. Valley Forge, Pa. 
The Franklin Mfg. Co. Franklin, Pa. . 
Keasbey & Mattison Co. Ambler, Pa. 
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Use Rope Drives 
and Insist Upon 


AMERICAN™ 





TRANSMISSION ROPE 





“The Rope That’s Made 
to Last’’ 


Address Dept. O. 


American Manufacturing Co. 
Noble and West Streets 
Brooklyn, New York City 





seen 


Walworth Brass Valves 


Walworth High Temperature Gate Valves are made with Rising, as 
well as Non-Rising, Stem, Wedge Gate and Gland, in sizes 4% to 3 
inches. They are sufficient for 250 Ibs. steam pressure, 500 and 
700 degrees total temperature. 


WALWORTH MANUFACTURING COMPANY 


Boston, Chicago, Kewanee, New York. Philadelphia, Seattle 
Walworth Co. of Oregon, Portland, Ore. 











COOLING PONDS | 
AIR WASHERS 


SP RAC O SPRAY NOZZLES4 


RPBUSTS — Plow METERS 
PAINT GUNS | 
fit yt 
RAY ENGINEERING co. agaron.ve 






























Pressure Reducing and Regulating 
Valves—Valve Specialties 
Single and Double Seat and Auxiliary Type Reducing and Regu- 
lating Valves; Ammonia Expansion Valves; Automatic Cut-Off 
Valves; Relief Valves; Pressure and Vacuum Relief Valves; 
Pump Governors; Fan Engine Regulators. 


A. W. Cash Company, Decatur, Illinois 
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Exactly Suited 
for Power Plants 


VERY power plant superintendent 
has been confronted with emergency 


Five Times Faster Than 
Ratchet Handle 


This electric drive takes the 
place of ratchet handle. Is at- 
tached or detached just the same 
and just as quickly. It rotates 
-pipe threading devices or cutters 
five times faster than by hand. 
Can be used anywhere current is 
wired. No mechanical develop- 
ment in the pipe-fitting field has 





pipe-fitting jobs. Sudden breaks, bad 
leaks, quick extensions demanding fast 
work and reliable tools. It is cases like 
these that prove the efficiency of 
“Toledo” Pipe Threading Devices and 
Cutters—and the utility of ‘Toledo” 
Power Drives. With the complete 
“Toledo” line you have tools—highly 
efficient, portable tools—that will cut 
true, clean threads and sever pipe 
squarely without burrs, and dependable, 
portable power to speed up the work. 
Write us for Catalog “F.” 


The Toledo Pipe Threading 
Machine Co. 
Toledo, Ohio 

New York Office: 50 Church Street, N. Y. 


approached this ‘Toledo’? Power 
satisfactorily filling 
Over a thou- 


Drive for 


a long-felt need. 


sand Drives are now in daily use. 


Cut below shows 
drive operating a 
“Toledo” Geared 
Yhreader. 

















for B & O Valves 


They stay tight all the time 


Here is evidence of their lasting tightness. 


Three years of blow-off service on steel mill 
boilers at 160 pounds pressure, has found 
the B & O Protected Seat Valves remaining 
tight, and when opened for inspection the 
seats were found to be in A-1 condition, 


Get posted today. Use this coupon. 


Protected Seat Valve 


When you have learned about the wearing qualities of 
B & O Valves, first cost will be your last consideration in 
your valve requirements. 





Pressure may be applied to either 
side of disc. For best results apply 
pressure above disc. 


“It’s all in the Seat” 


We also manufacture three and four-way hy- 
draulic operating valves with the B & O pro- 
tected seat feature embodied in their construc- 
tion. These valves, in severe service, have 
remained tight on 1150-lb. water working pres- 
sure without showing wear on seats or discs. 
Kindly mention in reply to advertising you de- 
sire full information on our operating valve. 


Company 
Main Offices: 
Peoples Bank Bldg. 
Pittsburgh, Pa. 


Branch Offices: 
242 Lafayette St., 
New York Kansas City, Mo. 
722 Drexel Bidg.., 
Philadelphia of 
1465 N. Alabama St., g® oe 
Indianapolis of o® 


ae 


A 





201 Mutual Bidg., 


oo 


a, 
» 3A 


Throttling Holds No Terrors 


— 
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The Ashton Improved 
Outside Spring Pop 
Safety Valve 


For use on 
Superheaters 


is made of cast steel body, 
valve part and _= seat 
bushing of solid nickel. 
Has outside pop regula- 
tor, knife-edge pop-lip 
and compound lifting 
lever easily raised by 
hand, the set pressure 
adjustment being locked 
to prevent tampering. 


The valve has proven 
eminently satisfactory on 
Superheat instaliations 
and is guaranteed to give 
perfect and enduring 
service. 


Illustrated Catalog on 
Request. 


The Ashton Valve Co. 


161 First Street 





Cambridge, Mass. 
BRANCH OFFICES: 


137 Liberty St., 318 W. Washington St., 
ew York icago 








Su.face Barometric and Jet Condens 
Equipments for Power Plants. 








“Crosshead Guided” Expansion Joints 


ing 
M 


alt, Auxilia”y, Distilling Condensers 
Evaporators for Marine Service. 


pistilline Condensers for Refrigera- 


tion and Chemical Plants. 


Ross Boiler Feed Water Heaters. 
Ross Oil and Sugar Juice Heaters. 


Gravity & Forced Circulat.on Heaters. 


Ross Oil, Air and Water Coolers. 


ROSS HEATER & MFG. CO, Buffalo, N. Y. 

















CUT-OFF 
VALVES 


HUNT 













Easily cut through 
hard clinker masses, 
Withstand severe 
abrasion. Give 
long lasting 


service, 


TULLE CCC 


Made sim- 

plex and 
Sates in all 
required shapes and sizes, 





Zinnia 








for side or bottom dis- 
charge. All can be hand 
operated, Consult our engineers on 
all coal and ash handling problems. 
Write for Bulletins, 


C. W. HUNT CO., INc., West New Brighton, N. Y., U.S.A. 


TTT 


ATTERSON - BERRY- 

_ MAN Feed Water Heat- 
ers and Purifiers are 
expense savers. 


They take up little space—save their 


cost 


in coal, 


and repair saving—reduce 


scale troubles and increase efficiency of 


the boilers. 
catalog. 


The Patterson-Kelley Co.. Inc. x 


60 days’ trial. 


Write for 


28 Cortlandt St., New York 


Also Manufacturers of Hot Water Heaters of 
all types, for all purposes, for use with ex 
haust or live steam, or in connection with low 
»~ressure heating systems, 





PU 
(pias 


ne 





nm 


PANAASEASUSENONENGANESUNGEOVNEDNGEEE 
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The BLACKBURN-SMITH FEED WATER FILTER 
and GREASE EXTRACTOR 


removes oil, grease and dirt 
from boiler feed water made 
up of condensed exhaust 
steam and dirty raw 
water. 











Reduces coal and 
water bills. 


Ask for our free Booklet. 


The BLACKBURN-SMITH 


CORPORATION 
107 Park Ave., New York 








of a company 


Executive Offices: 


Elevating, Conveymg and 
Coal Rehandling Machinery 


Put your problems up to the engineers 
which has ranked high 
for over forty years. 


The Webster M’f’g: Company 


Factories in Chicago and in Tiffin, 
4500 Cortland St., 


Sales Offices in Principal Cities 


Ohio 
Chicago 























ture or other break. 


New Bedford “‘Whale Brand”’ 


Prevent Backflow 


Reverse Current Valves 


Made of either cast iron or open 
hearth cast steel with 
Bronze’ seats 
not stick. 


New Bedford Valve Mfg. Co. 


“Nickel 
Write. 


New Bedford, Mass. 


and discs that will — 


of steam from the header into a boiler in case of a tube rup- 
Equip all boilers with 




















mil 
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Once a Man Z Th 
Knows— | E e 
the remarkable freedom from 
costly. and annoying valve leakage 
after using . 
Goetze Valve. Discs 
he will- never want to use any others. : P< 
— ; an ys rom pant a eon gg A ai Reducin 
ve tried a: grea ny dis or 
valves “and do nol know of any “that Squires 8 
give us good satisfaction as the ‘Goetze,’ ” a 
Made with a live asbestos core and a Steam Valves 
— copper ner. Will not corrode, s ™ 
— or warp. 90 days’ free trial. Specialties 
Goetze Gasket & ne 
° include Steam 
Packing Co. pepe see 
ine ‘aps, - = 
15 Allen Avenue R ee ue i ~e ? = 
NEW BRUNSWICK, N. J. Ssives = 
um p_ Governors, : 
SUUDEEUOUEEOCUSEAOGEOANCOONEROOOAEOOOEOOEOUOEOOCOUINON Boiler Feed Water = 











Stone 6 | 


Tron and Oil Removal 
Equipment 





of every des 


The 


F a PUUAEUSUAADANAALAANSARAALASUAAUSUULLAOUSBUSIALSUEAMIDI 





Water Condi 





SV 


sy Sac 


ne 


ermutit Company 


4AO Fourth Ave NewYork 





Controllers and Gas 
Regulating Valves for 
Steam Boilers. 


The Squires 
Valve fulfills all conditions 


required of a steam reduc- 


Reducing 











ing valve. 
accessible. 


TRADE MARK 
Reg. U. S 
Patent Office 


It is simple and 


The C. E. Squires Company 
East 40th Street and Kelly Avenue 
- Cleveland, Ohio 











Manufacturers of 


Valves and Asbestos 
Packed Cocks 


RATT &CADY 
VALVES: 


PRATT & CADY CO.,INC., Hartford, Conn. 








UUTONUOUUCENQUOUUCEOGONGQuUuueegguuuuiyeeneuuuuenenaaan 
r ‘reese see 














MOTUS 


ssbenssieciemetbateedathieiiaiiliais 





and Works. 
East Chicago, 
Indiana. 


ETO ooo 


A 50-page booklet’ containing. the latest information on 
steam production’ problemg—it will help you solve yours 
—may be had for thie asking. 


The Green Steam Jet Ash Conveyor—a 32-page book'et 


. 
Burnin of easy reading which goes straight to the heart of the ash 
disposal question. 


= The Green Cast-Iron Storage Hopper for handling 
uestion irasive and corrosive materials—24.pages of help in 
handling your storage problems. 


SOUMANEVUNEUNELSNGUNGeatEM AAUASEDUETAE TENET 


Green Engineering Company, 40 Kennedy Ave., East Chicago, Ind. 











Foxboro Reseaila 


how we can help 
< The Foxboro 








help you to improve your prod- 


a uct. Tell us your requirements. We will tell you & 


you. Ask for Bulletin E-124. 
Co., Inc.. Foxboro, Mass. 














TUTTLE EEELE PEED Peeee eee eee PREP EEE ETIEEEEEELLLELSO FP CHPLALEOD ES COCETERESELEOLEOS OO PEE EEE » @ 





TEE 






CENTRIFUGAL PUMPS 


Sigce the Civil War we have been building Centrif- 
ugal*Pumps, Hydraulic Dredges, and Steam Engines. 
You-can depend upon the Morris reputation. 


Morris Machine Works, Baldwinsville, N. Y. 


Agents in Principal Cities 
SUT EEEE  e ee 


TTVNTAVADIEVETTDEDODEDDOEDOTEOUDODT OTE ETETE TEE Tey 














~Absolu 





This instrument is 
‘Government and all standard turbine builders. 


JAMES G. BIDDLE, 1211-13 Arch Street, Philadelphia 


tely “the best” 


speed indicator for permanent attachment to a,steam turbine or any 
other prime mover which operates between 900 and 8000 r.p.m., is our 


FRAHM Vibrating-Reed TACHOMETER 


“entirely different, 


Used by U.S. 


arid deserves fullest investigation.- 


Write for Catalog 853: 
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Take Up Your Pipe Line Problems 
With Our Engineers 


Such co operation would doubtless bring 
to light some things that we could do well 
for you. 


Howard Guided Expansion Joints afford 
relief from all expansion stress—they also 
eliminate leakage, and frequent breaking 
of flanges and fittings. 


Write for Catalog X-J-2 


Ra OES 





Patent No. 14906 


HOWARD IRON WORKS 
Buffalo, New York 


New York Office: 1777 Woolworth Bldg. 








LLL A 


Over The Week-End 


: Install | 


All bronze pattern for 300 ». Iron body bronze mounted, 
initial pressure. Sizes to 180 Ib. initial pressure. Sizes 
in. inclusive, 2% in. to 10 in, inclusive. 


Mason Reducing Valves 


The improvement in economy and 
ease of regulation in your heating 
system or in the better execution of 
process work will quickly repay the 
required investment. 


Simple and positively dependable. 
Made for every pressure reduction 
purpose. 

Buy from your dealer. Consult us 


direct for technical details. Write 
for catalog. 


VIVVVVAUUEVUSTPNETEAU READ ODED ESRarESHeesees 


THVT 








Mason Regulator Co. 
Adams and Medway Streets 
Boston, Mass. 








AUUUEUUDUOUUUU EA Nau 





TABER PUMPS 


Centrifugal Rotary 





— — 


Designed and built by pump specialists of 40 years’ 
standing. Splendid workmanship. Very high 
efficiency. Write for the bulletins. 


Taber Pump Co., 297 Elm St., Buffalo, N. Y. 


se 





PT Lo 








COOLING 
PONDS 


Have demonstrated in 
over 500 complete in- 
stallations their superior 
cooling capacity and 
preference to cooling 
towers. 


Write for Bulletins 


BINKS SPRAY EQUIPMENT COMPANY 
3114 Carroll Ave., Chicago, IIl. 
Formerly The Star Brass Works 








—a manufacturer 
in Newark, N. J. 
—saved $200 
buying from an Indiana dealer in 
—second-hand machinery 
through his advertising in the 
—searchlight section 
It pays 
to read the Searchlight. 
It pays 
to advertise in the Searchlight. 














NNT TT) 








PALAAAUALUAGUAAEOSUUSECGEUADAAUAAEOAEOAALAGLUDEUSEAUAA MEARE EE AEE 


JEFFERSON 


FEATURES 


Location of brass seat ring away from pipe contents 
and all other harmful influences. Prevents the 
possibility of injury to the seat ring from pipe 
ends. A patented feature. 

Ground ball brass-to-iron joint, ground with mate 
and never separated. 

Sloping shoulder and large play in the ball end, 
which is of assistance in connecting piping out ot 
line. Standard pipe threads tapered to fit the pipe. 
Coarse nut threads for quick adjustment. 

Heaviest of its class made and sold at reasonable 
prices. At your jobbers. Write for Catalog. 


The Jefferson Union Co., Lexington, Mass 


UNIONS 
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AIR POWER FOR SMALLER SHOPS 


There’s a Sullivan Compressor for the smaller shop, mine or foundry, using only a few 
air tools, as well as for large plants. 





ice 


Here’s one, a 


e 66 99 
Sullivan “WG-6 : 
single stage, belted to motor by compact, short center drive. 


You can depend on this machine to run right and to run all the time, because it is designed 
and built with the same care in 


choosing materials and in construc- 
tion which marks al! Sullivan Air 
Compressors. 

Wafer air valves secure excellent efficiency. 


Total closure inlet valve unloader saves power. 


Tight housings protect working parts from 
dirt and chips. 


UL 


Splash lubrication renders the Compressor 
almost automatic. 


Capacities :-—50 to 450 cu.ft. 
Bulletin 775-R 


Sullivan Machinery Co. 
132 So. Michigan Ave., Chicago 








TH 

















PREGISTERED] 


> PAT |US PAT OFFICE | 


TURBO 
FEED PUMPS 


Unexcelled in pumping economy. Continuous steady flow of feed 


Se water. Need few repairs. No valves, plungers or rods to keep in 
Type CCC Coppus Centrifugal Turbo o;der. Operate on ball bearings. Built of special metals suitable 
Boiler Feed Pump, single stage. : 





for high pressure hot water service. Write for new Centrifugal Type TB Coppus Centrifugal Boiler Feed 
Very simple in design and extremely Pump Bulletins. Pumps, two-stage—the latest develop- 
compact. Built in single, per ment in feed pump design.  Self-con- 
manently aligned units that require tained single an excess —-_ 
no flexible coupling or continuous ° ° . governor. Adapted to service with the 
attention. Insure smooth steady Coppus Engineering & Equipment Co. highest modern boiler pressures. Only 
nn up to moderate boiler 350 Park Ave., Worcester, Mass. two stuffing boxes, both under suction 


pressure. 

















CRESCENT BRAND. | LEA-COURTENAY PUMPS 


== Seamless Tubes and Pipe Centrifugal 
Manufactured in standard sizes and gauges for all purposes; og at machinery 


copper, brass, Muntz, Admiralty and other non-ferrous alloys 
cut to required lengths; pipe sizes threaded when so ordered. Ko or every kind of 
pumping service. 


specifications too exacting. 
Lea-Courtenay Co. 
9 Maire St., Newark, N. J. 





Wheeler Condenser & Engineering Co. 
Carteret, New Jersey 138-1 











elit) 


OTT 





‘SWAINWRIGHT”’ The Name “DAVIDSON” 
EXPANSION JOINTS on a Steam Pump means a definite and unvarying degree 





High and Low Pressure Designs of excellence maintained for more than 40 years. 
Write us for service records in your vicinity 
Alberger Pump & Condenser Co. M. T. DAVIDSON COMPANY 
140 Cedar St., New York on ” 154 Nassau St., New York 
Domo. nia "Ciba Works: 43-53 Keap St., Brooklyn, 


N.Y 
135 Oliver St., Boston, Mass. 147 Nor‘h 7th St. Philadelphia, Pa. 
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McGowan Duplex 





Fig. 6284 


Pumps for all conditions of 
service. 


Our designs are worthy of ex- 
amination. 





Fig. 6439 


Patterns for Semi-Corliss, Pis- 
ton valve and slide valve steam 
ends and water ends of Packed 
piston, outside center packed 
plunger and pressure patterns. 





Fig. 6242 


The John H. McGowan Co. 
General Offices and Works: 
Cincinnati, Ohio, U. S. A. 


Builders of Pumping Machinery 
Established 1852 





AUNNUAAAALAUUEUUNENE: 
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For Dry 


Steam 


You are safe in following the 
lead of thousands of experi- 
enced engineers by installing 


SWEET’S 
Direct 
Separators 


They insure 99.8% dry steam at all loads 
which will result in material savings in fuel, 
oil and repairs. 


The high efficiency of these separators is re- 
sponsible for the fact that over 50% of our 
sales are repeat orders. 


Write us today for catalog 


Direct Separator Company 
710 Geddes Street, Syracuse, N. Y. 








NL be 








EMPIRE 


Steam 
Trap 


A “Low Pressure” 
trap, for use on less 
than 20 lbs. pres- 
sure. Inverted 
valve seat prevents 
sediment lodging on seat. Blowoff plug is directly under 
valve seat. Seamless electro-plated copper float, tested 
to 150 Ibs. Long automatic air valve, placed at highest 
point. ‘I'wo inlets, one on either side; one end outlet, 
for convenience in piping. Write for special folder on 
Empire Trap. 





AMERICAN J)ISTRICT STEAM COMPANY 


Nort TONAWANDA. N.Y 








Branches: 
30 Church St. First Nat'l Bank Bldg, Hoge Bldg. 
New York Chicago Seattle 


Ask about Adseo Heating for individual buildings, Bulletin 
150-W; for Adsco Community Heating of a group of buildings 


from Central Station Steam Plant—Bulletin 20-°". 


DSCO 











D 
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GARDNE 


“Pumps - Governors -C ompressors 


What Does YOUR Money Buy? 


The confidence reposed in things 
built by Gardner is well shown by 
the fact that through three gener- 
ations of engineers Gardner prod- 
ucts have been the standard — a 
reputation gained solely through 
quality and not through price. So 
no matter what you may need in 
a Pump, Governor or Compressor, 
you may rest assured that if you 
select a Gardner you will have 


bought “service” and “satisfaction.” 


More than 60 years of quality building 
is back of every Gardner product. 
Let this mark govern your purchase. 





THE GARDNER GOVERNOR COMPANY 


Quincy, Illinois 


Pumps --- Governors --- Compressors 


Chicago New York Philadelphia San Francisco Los Angeles 
Fisher Bldg. Singer Bldg. 604 Arch St. 505 Howard St. 409 E. Third Se. 
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s A Just What You Should 
7 Take Hold of— 


SONDERGLASS “is'22""" 


It reduces replacements to a minimum. For it does not 
break like other glasses as a result of sudden temperature 
changes or fluctuating pressures. 





_— 















Neither does it become cloudy or obscure. You can always 
see and follow the water line, for Sonderglass remains clear 
under all circumstances. Sonderglass is made :from two 
semi-metallic substances of different degrees of expansion. 


If you are keen for economy you will be keen for 
“Sonderglass.” 





A. W. Chesterton Co., 


64 India St., Boston, Mass. 
ose 
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C. H. WHEELER (Centrifugal fem (e se A Be Lumps 











f ; 1 | m Cut Gears lea Simplex Cold Sows 
ondensing Equip ent Jjeoecial and Bridge (fochinery 
esigned to meet every modern require- 








ment for high vacuum. Fitted with ¥ The Lorle Gear and Machine Co 
gZ 


“RADOJET” Ej ector Air Pump . 709 Stenton Ave Lhjla. Fa » 


(For High or Low Pressure Steam) 








SUUEUSUE HA ASDMO EATER 


i agg hg Lay Ae Hise yoestn tog i /E-FU-GO AND SCAIFE 


6,000,000 horsepower in successful operation. Write. PURIFICATION SYSTEMS 
° : SOFTENING & FILTRATION 

C. H. Wheeler Manufacturing Co. : WAI ER FOR BOILER FEED AND 
Philadelphia, Pa. ALL INDUSTRIAL USES 


New York, Boston, Chicago, Pittsburgh, Charlotte, ABSCAI FE z SONS COPRITTS RURGH.PA. 


Cleveland, New Orleans, SanFrancisco and _ Seattle 














\g 


mugs 
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_ ' ICE MAKING and 
10-15 % REFRIGERATING PLANTS 


FUEL SAVED 
IN OVER Ammonia Compression Ammonia Absorption 
CO, Compression 








gnaNN AT 


8,000 
INSTALLATIONS 
AGGREGATING 


foe” FEED WATER HEATER 


WARREN WEBSTER ANO COMPANY, CAMDEN,N.J. ; 


Consultation on any Refrigerating Problem. Invited. 


YORK MANUFACTURING CO., York, Pa. 
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Safety Water Columns- Water Gauges - Gauge f Cocks -Steam Traps - Seamless Copper Floats 






Standard ever since 


cliance?:Colu 


THE RELIANCE GAUGE COLUMN COMPANY 5924 CARNEGIE AVE. CLEVELAND, OHIO. 


The Original 35 Years Ago 


| 
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Pulverized Coal 
For High Overloads and 


Maximum Combustion Economy 


MO 


apes 


Fuller-Lehigh 
Pulverized Coal Burning Equipment 


The modern way to burn coal. Positively unexcelled in the efficient 
and smokeess combustion of the cheaper grades of coal. The fuel 
is delivered to the furnace in the form of a mechanical gas, being 
thoroughly mi: ed with the required quantity of air and burned in 
a furnace of ample combustion space. The flame control is as 
flexible as with gas firing. Ash disposal costs are at a minimum. 
There is no trouble due to soot. 

Over 25,000 tons a day of pulverized coal are being prepared by 
this equipment. 

Send for New Catalog No, 600-P 


FULLER-LEHIGH COMPANY 


Main Office: Fullerton, Pa., U. S. A. 


New York, N. Y., 50 Church St.; Chicago, Ill., 1336 McCormick 
Bldg.; Montreal. Canada, Canada Life Building; Seattle, Wash., 
1915 L.C. Smith Bldg.; 25 Victoria St., Westminster London, S.W.L., 
England; ‘‘Walhoft.’’ Glockengiesserwall 2, Hamburg, Germany. 




















TH 





Defender Model B Automatic Damper and 
Stoker Regulator with Variable Attachment 


To make machine a positive Regulator all that is necessary 
is to lift off the ball weights. 
All Cast Iron parts are of Stove Iron Castings. Baked on Black 
Enamel; mounted on Cast Gauge back, with 5-in. Steam_and Water 
Gauges, and 8%-in. Recording Steam Pressure Gauge. Front parts 
are all nickel plated. 

Defender Damper Regulators Are in a Class by Themselv:-s, 
Ask for bulletin No. 1, showing Defender Model B Regulator with 
back and Gauges. and Defender Model C Regulator without back 
and Gauges. REAL FUEL SAVERS FOR THE BOILER ROOM. 
Defender new gencral Catalogue No. 13 ‘s now ready and shews a long list of 

improved types of Efficiency Instruments for the Boiler Room. 


Defender Automatic Regulator Co. 
St. Louis, Mo. 








The right steam trap 
for every service—a Davis 


NFAILING, low cost service is 

obtained with the Davis Steam Trap 
no matter what type the plant or how 
strenuous the service. It gives utmost 
dependability and long life with very little 
care and with practically no maintenance 
cost. 


Automatically, the Davis Steam Trap 
keeps steam lines free of water of con- 
densation, it operates under any pressure— 
h‘'gh medium or low—and discharges 
continuously against any lower pressure. 
Operation is reiable—without loss of 
steam, without trouble and without repairs 
or adjustments. 


The cone-shaped balanced valves give 
unusually large capacity and will not stick 
or clog Valves and seats are made of 
Tobin bronze—non-corrosive and much 
harder than steam metal—and are renew- 
able. Valves are isolated from inlet so 
that they cannot be injured by incoming 
fore gn matter. Trap can be eas ly c eaned 
by merely removing the trap cover to 
which all working parts are attached. 


Write for Free Trial Offer 


See how a half century of refinement has made the 
Davis the best for every service—get a Davis Steam 
Trap on free trial. Write for details of free trial offer. 
Also ask for the 72-page catalog that describes the 
complete line of Davis Valve Specialties, partially 
listed below. Just write the G. M. Davis Regulator 
Co., 420 Milwaukee Ave., Chicago. 


Water Control Valve Non-Return Valve 


Balanced Valve Steam Trap 
Damper Regulator Flow Regulator 
Back Pressure Valve Emergency Stop Valve 


Altitude Valve 
Water Relief Valve 
Pressure Regulators 


Fluid Level Controller 


Float Valve 

Pump Governor 
Exhaust Relief Valve 
Stop and Check Valve 


DAVIS VALVE 


(STEAM SAVERS SINCE 1875 | 





SPECIALTIES . 
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The Copes Operates in Synchronism 
with Every Change in Water Level 


The thermostatic tube expands or contracts in Briefly, the Copes is “geared” to the water level. 
unison with the fall or rise in water level, within Accuracy and complete reliability in feed water 
the boiler. This is due to the fact that the heat control are therefore positively assured. 


conduction is practically instantaneous.. There- 
fore the full force of the expansion tube is im- 
mediately available. There is-no lag as must 
be the case in a float or displacement member 
where sufficient water must first be displaced to 
overcome the friction of the moving parts. 


There are many reasons why you should install 
Copes Regulators. Over 98 per cent of the 
leading central stations are using them. There 
must be a reason. 





Write for Bulletin “A” 


NORTHERN EQUIPMENT CV. 


410 West Ii ™ Street... —__.. ERIE, PENN. 


Branch Plants:—Hamilton, Ontario, Canada; Manchester, 
England; Paris, France; Cologne, Germany. 





W-R Continuous CO2 Recorders will accurately re- 
H cord ‘the percentage of COe in the boiler exit gases 
ee to guide the firemen and to show the engineer how 


efficiently, the boilers are being fired. No liquid 


CO RECORDERS chemical, Order one for every boiler. Write. 
2 - 











U EL a Ship bag year ~~ of ag ane: 
ift ve., cor. Liberty St. roy, N. f.- 
reduce fuel expense. . * St. 
F L ° 2 Yarnall-Waring Co. 
ehniin nstrumen oO. estnut i iladelphia, Fa. 
Uehling Inst tC Ch Hill, Philadelphi Pa 
: : Sole Distributors for the United State 
WASTE. eee ee ore ££ taster & armota Enginoering Go, 160 ha £6, Biore, Gnd 


Sole manufacturers and representatives for Canada 
UUUETUN UE NAANETNT AN 

















Hu 


McDaniel Improved Traps 


CONTINUOUS OPERATION 


without Steam Leakage 
Write for information 


COPUEEUAU EEO OSUEEEEUEAOOEETD 











Sent on 30 days free trial : Booklet 





TTT 














E Watson & McDaniel Co. 
a 0.,Inc., 229 Broadway,New York A-12 Fre = 
— . E 5 150 N. 7th St., Philadelphia, Pa. 
A UULETUETNTUT TTT i] 
PU eT MM 
T E R L I N e Are You Saving Fuel? 
You will never Know until you measure the flow of steam, 
water, gas. and other fluids to the various parts of your equip- 
Steam Traps ment or factory departments. 
; . ROYER PORTABLE METERS 
They return condensate nearly as hot as steam direct Make it easy to check these flows. As accurate as the Pitot 
to the boilers. Write for descriptive matter. Tube. Easily attached and detached. Not expensive. Every 
Tem leton Mf Company chief engineer should own one. Write for Bulletins now. 
P S- Chas. Cory & Sons, Inc. 199,387 Varick Strest 
115 Business St., Hyde Park, Mass. New York City 

















FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits 


POWER SPECIALTY COMPANY, 111 Broadway, New York 


Philacelphia Pittsburgh 





Boston 





Chicago San Francisco Kansas City Dalias London, England 
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The selection of a good steam separator 
economy and lower repair expense for 
necessity—not a luxury. 


your piping system with 





Hoppes Vertical 


Hoppes Horizontal 
Steam Separator. 


Steam Separator. 


and angle styles. 





Hoppes Olli Eliminators will thoroughly 

Gieanse your exhaust steam and will 

make it entirely suitable for heating 
and manufacturing purposes. 


Steam That Is Positively Dry 


is an insurance for safety, higher operating 
both turbines and engines. Dry steam is a 


take care of sudden contingencies. 


Make sure that only dry steam will pass every throttle valve in your plant by equipping 


TIOPPES 





STEAM SEPARATORS 


The separation is rendered more complete by causing the steam to impinge 
against the surface of the water, 
which serves to catch 
creeping along the sides of the separator is caught by suitable troughs 
partly filled with water, which surround both the inlet and outlet ports. 

Furnished in cast iron, steel shell and receiver types in horizontal, vertical 
All are designed to cperate at high efficiency under the 
conditions for which the 
reserve capacity to 
our engineers is invited. 


contained in the bottom of the separator, 
retain the moisture. Any entrained moisture 


have been specified and to provide sufficient 
Consultation with 


Write for Catalog 


Hoppes Manufacturing Co. 
19 Larch St., Springfield, Ohio 


We also manufacture Feed Water Heaters, Live Steam Water Purifiers 
and Exhaust Heads. 














SUPERHEATERS 


Give a greater overload boiler capacity, a fuel saving 
of from 10 to 20% and a reduction in maintenance 
cost of the entire plant. 


Let Elesco Engineers help yo: in the 
solution of your Power Plant problems 


THE SUPERHEATER COMPANY 
General Offices: 17 East 42nd St., New York 


Chicago: Peoples Gas Bldg. Boston: 79 Milk St. 
Pittsburgh: Union Arcade Bldg. 
For Canada: ‘The Superheater Company, Ltd., Montreal. 
Designing Engineers and Manufacturers of ELESCO Steam  Superheaters, 
and Pipe Coils for All Purposes. Feed Water Heating Equipment for 
Locomotive Service. Boiler Feed Pumps for All Services. 
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Eliminate the Human _— Element 
from heat control by specifying the 


Powers Heat Regulator 
Whenever there is need for maintain- 
ing a definite, even temperature the 
Powers Automatic Heat Regulator is 
your answer. The Powers Bulletins con- 
tain accurate information on heat control, 
and complete detail of Powers Regulators. 
They are yours for the — 


Our thirty years’ ape yan in Heat 
F POWERS is choute at ReniA service. 














C0 


nA RAs SSO 


[HE POWERS Specialists in S REGU leat ATOR [| 


980 Architects Bldz., oowoe ee bend 
27 i Greenview Ave., ......Chi 

2 Boston Wharf Bldg.,... Boeten 
The Canadian Power Regulator Co., 











Toronto, Ont. (1119A) 


Protection 


Vigilant Feed Water 
because of the 
protection it affords—protection against high and 
low water It is always watchful— 
works automatically all the time. 


You ought to add a 
Regulator to your equipment, 


accidents. 


Your request 
brings 
the Catalog 














The Chaplin-Fulton Mfg. Co. 
28-34 Penn Ave., Pittsburgh, Penna. 


Also Manufacturers of the Fulton Pump Governor 
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A practical book 
on armature winding 


of exceptional value 
to power plant 
engineers 





Armature Winding 


AND 


6 
Motor Repair 
By D. H. BRAYMER 
500 pages, 6 x 9, illustrated, $3.00 net, postpaid. 


This is a compilation of practical methods that are used by 
repairmen and armature winders—it is not a theoretical 
discussion of armature winding design. The book is made 
up entirely of common-sense data on actual armature wind- 
ing and motor reconnecting. In selecting the material a 
special effort has been made to include as far as possible 
details of those methods which have been found by actual 
experience to represent best practice in a repair shop of 
average size. 


When called upon to locate troubles in motors and gener- 
ators that require immediate attention, the power plant 
engineer, the electrician or the repairman, whose experience 
in this kind of work has been limited, often finds himself 
wondering what to do next. 


It is from just this viewpoint that the information on wind- 
ing procedure and the hunting and correcting of troubles has been 
presented. That is. instead of discussing the fundamentals involved 
in any method of working out a repair problem, the actual problem 
or job as the case may be is discussed from the “how-to-do-it”’ 
standpoint. Then for each individual operation or procedure the 
applications of fundamental laws and rules are worked out. 





7 cee 6xominalion Coupon 


McGraw-Hill Book Co., Inc., 
370 Seventh Avenue, New York, N. Y. 





You may send me on 10 days’ approval Braymer’s Armature Wind- 
ing and Motor Repair, $3.00 net, postpaid. I agree to pay for the 
book or return it postpaid within 10 days of receipt. 


Regular subscriber to Power? 


ee Se eS adden web came sale walk Wate Merewie Wenlee sacaeee 


Name of Company 


Official Position 


(Books sent on approval to retail purchasers in the U. S 
Canada only.) 


. and 
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Supplies soft- 
ened water 
that can form 
no scale! 











The endless chain of 
cleaning costs and fuel loss 


—— ou ever stopped 
igure it out? 


HERE is scale in your boilers—that is, 

unless you are feeding hot rain water or its 
equivalent, softened water from the International 
Hot-Flow Water Softener. You attack this scale 
occasionally with turbines, cleaners, chemical 
compounds and flint-lock methods. You realize, 
of course, that this way of fighting scale is about 
as effective as shoveling snow from your sidewalk 
during a snow storm—an endless chain of 
increasing and diminishing scale cleaning costs 
repeated over and over—and fue! loss always. 


Take up the links in this endless chain one at a 
time. We will send you some leading questions 
that will enable you to do just this. -You will 
find that you are paying for softened water 
without getting it! 


International Hot-Flow Water Softeners com- 
bine the feed water heater and the water softener 
plant. By heating the water, the chemical 
reaction is accelerated. This means greater 
capacity in smaller space. 


Chemical feed is automatic. 


The “hot flow” is so arranged that changing 
temperature does not affect ‘“‘holding time.”’ 


Let us supply you with some vital facts that 
every power plant operator should have. 


INTERNATIONAL FILTER CO. 


First National Bank Bldg., Chicago 
Woolworth Bldg., New York 

















INTERNATIONAL 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of 
Water Tube Boilers 


of continuing reliability 


BRANCH OFFICES 


Boston, 49 Federal Street 

PHILADELPHIA, North American Building 
PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 

CHICAGO, Marquette Building 

CINCINNATI, Traction Building 

ATLANTA, Candler Building 

Tucson, ArR1z., 21 So. Stone Avenue 

ForT Worth, Tex., Flatiron Building 
Hono.vtu. H. T., Castle & Cooke Building 


for enclosing this boiler? 





New York City, 1716 West St. Bldg. 


WORKS 





Bayonne, N. J. 
Barberton, Ohie 


DUONNUGEONOUONNEVEYENUOEVEUEOOUECOCONOETEOUOOEOEOECUCOOONOEOEOUOEOOUECONOTONOAOCONCUSOEOEUEOOOOOEOEUEUECOEOEOEOSCOCOUOEUEOSOOONOEUELETOOOVOCUUOETOCOUENECASOUOTONOUUEOCOEUEOODOCOEOECUUETOOOCUOOOOOUOTONOOOEUOVOTOOOOOOVOVONONONVOC 


Air infiltration losses are overcome. 
The highest possible thermal efficiency results, 


Ask for bulletin—Magnitude and Prevention 
of Air Infiltration Losses—sent free 


THE WICKES BOILER CO., SAGINAW, MICH. 


SALES OFFICES: 


Boston, 201 Devonshire St. 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
1893 


Stokers since 


BRANCH OFFICES 


DETROIT, Ford Building 

NEW ORLEANS, 521-5 Baronne Street 
Houston, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 

SALT LAKE City, 705-6 Kearns Building 

SAN FRraNcIsco, Sheldon Building 

Los ANGELES, 404-6 Central Building 
SEATTLE, L. C. Smith Building 

HAvana, Cusa, Calle de Aguiar 104 

San JUAN, PorTO RIco, Royal Bank Buildin& 
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Wickes Vertical Water Tube Boiler 
Have you seen the STEEL CASED SETTING 
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Chicago, 76 West Monroe St Detroit, 1116 Penobscot Bldg. 
Gicel Cased Setting Pittsburgh, 1218 Empire Bldg. Seattle, 736 Henry Bldg. 
Fnereases Efficiency. 
COCCTTCAAATETATEEETATUETEETAUTEREANESEETOUOEESOOOUEEOOOUUEEEOOUOEEEOOOTESOOOEEEEOOOCCEEOOEOEOTONCEEOOOCREOOUOCEUOUUEE CUOETUGUUOUSUONOEEOUAUOEEEUOUEETONOOEEEOTOONE 
2 Bailers 
adenhausen — beret: UNION 
Preheaters 
- es 2 
Phillips Badenhausen Water Tube Boilers 
Phi i ° ° e 
ee Gon New York City oN. y, Quick steamers with high overload ca- 
pacity. Easily cleaned. Very flexible in 
construction. The self-contained feed 
TT 





“Sectional Water Tube Boiler Specialists for 


Over Fifty Years” 
ROO 


WATER TUBE BOILERS 
SPIRAL RIVETED PIPE 
Abendroth & Root ee Co. 
Works: Newburgh, N. 


New York Office: Woolworth Bending. "233 Broadway. 








water purifier keeps the tubes remark- 
ably free from scale. 


Write. 


UNION IRON WORKS 
Erie, Pa. 


Investigate! 











TUNELUNAGEUAUDUOEOEEOCRNONONOE 





Pop Safety and Relief Valves; 
Testers: Steam. Engine Indicators; Steam 

Traps; Feed Water Filter; Whistles; Counters 
and Clocks are —— A, 70 years’ experience. 
0. 


Gauges; Gauge 


Write for Catalog 
American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 
Branches in large cities 





Mo 
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VENTURI METERS 


Measure hot and cold water, sewage, 
brine, chemical solutions, oil, 
gas, air and steam. 


Bulletin on request 


Hi] 


Butpers Iron Founpry, Providence, R. L 


Bl 


= 








uerannatt 





being operated the WRONG WAY, absolutely. 








Itty 


Flow” System as the correct ‘principle. 


The Hagan Corporation 


Combustion Engineers 


Over 9000 engineers have already agreed on this, and now accept the Hagan “Control from 
Booklet No 17 tells the story. Write for it. 


Are You Resulating Your Boilers The WRONG Way? 


If your Stokers, Fans, or Dampers are being operated on the “open and shut” principle they are 


Pittsburgh, Pa. 
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1058-H.P. unit at 
Newport, Ky. 


picture shows a 
Andrews Steel Co.. 


This 





Connelly Water Tube Boilers ; | 


are of the 4-drum type, have 100 per cent. tube area 
in the path of the circulation, and deliver steam slightly 
superheated. Simple in design, have no flat surfaces, 
no stay-bolts, and free from hundreds of joints (no 


handholes). Easily accessible for cleaning internally 
and externally. Can be built in units up to. about 
4000 hp. 


Write for copy of our new Catalog. (Desk 4) 


The D. Connelly Boiler Co., Cleveland, Ohio 


(Patented) 


Founded in 1875 by Daniel Connelly 





———— 
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Coatesville Boiler Works 


Manufacturers of 
Boilers, Steel Tanks and Special 
Steel Plate Construction 


WORKS: Sales 30 Church St., New York, N. Y. 
Coatesville, Pa. Offices: Morris Building, Philadelphia, Pa. 
a 141 Milk St., Boston, Mass. 


FUOVUPTTTUTUTTUGUAUDUGOEUACUNOOUOUOOUOCOCOSUACUTOUUUCMONOIITT 














BOILERS vas 


that make steam 
at low cost 


The high fire chamber of MORRIN- 
CLIMAX Vertical Tube Boilers 
effects a more perfect combustion 
of fuel, and the loop tubes afford 
best opportunity for heat absorp- 
tion. 


Write for further details. 


x Beeesh 





























Morrin-Climax Boiler Co. 
Jersey City, N. J. 
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ys B}'8) WA TER TUBE 
BOILERS 

Ahite Geavee T. Ladd Co 

Pronk Basldinge Pitts} purgh, Pa. OWED ce De i, 


SUUUUUDAEUUOUAALUAEAUELSUELEUEOEU ELUATE 





Page Water-Tube Boilers 


Entirely enclosed in airtight steel casing; no brick settings. 
Oscillating soot blower standard equipment. Also manu- 
facturers of waste heat boilers. For complete catalog write 
the Page Boiler Co., 817 Larrabee St., Chicago, Illinois. 


Two boilers in one; criss-cross tubes give double capacity. 








Less Corrosion and BURC 






BOILER TUBES 
Write for Bulletin 
PARKESBURG IRON , 
Beale Bldg., Parkesburg, Pa. 


Ss Se 
SES i URC 
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KEELER | 
LES pegs 


E.Keeler Co. Williamsport, Pa. 
BRANCHES: NEW YORK-PHILADELPHIA- BOSTON: BUFFALO -CHICAGO 
UUASUTENNCUOEEENTNT UUUUEOCRENESEOUOSUOOODONERUSEESOOGO000NEEREET LTT 














Water 
Tube, Return 

















THE SIMPLEST STOKER IN THE WORLD 


COKAL HAND STOKERS 


Hundreds of satisfied users report saving of fuel and 
increased boiler caracity. 


Write for Catalog 


COKAL STOKER CORPORATION 


1027 No. Clark St., Chicago 











Unexcelled in steaming 
BIGELOW. economy and mainte- 
© nance. Straight tubes— 
capacities to 3,000 hp. 
HORNSB + Write for catalog B. H.- 
20. 
BOILERS “iv Bicclow co 


68 River St., New Haven, Ct. 
New York, Boston, Philadelphia 





DT 





UNIFLOW BOILER 
High Efficiency 
Stacks, Tanks, 
General Plate 
Work 


We Design, Manu- 
facture and Erect. 


Patented 
Lebanon 


Boiler Works 
J. K. Petty & Co.. 
Proprietors 
Est. 1870 
Main Office 
2 South 15th. 'st., Works 
Philadelphia Lebanon, Pa. 
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So with 
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LINCOLN said: 


“T will study and get ready and sometime my 
chance will come.’”’ 


Springfield Boilers 


We studied and got ready and our chance came. 


While 
slowly”—installed our boilers in differ- 
ent parts of the country—under differing 


studying, we “made haste 


fuels — to 
satisfy ourselves that our belief in our 
boiler was well founded. 


The fact that we have been compelled 
to devote our entire facilities to this one 
boiler—discontinuing all other articles 
which we formerly manufactured—is evi- 
dence that we did satisfy OURSELVES. 


BUT—did we satisfy those who in- 
stalled SPRINGFIELD BOILERS? 


The answer—logical, we believe—is 


that many large power users, those 
who keep careful record of boiler per- 
formance and who installed our boilers 


are favoring us with their REPEAT 
ORDERS. 


The largest power users and leading 
engineers are installing them. As an in- 
stance, we are at this time installing 
23,000 horse power of SPRINGFIELD 
Boilers in what will be, upon completion, 
the largest central power station in the 
WORLD. They did not buy without 
satisfying themselves that the SPRING- 
FIELD Boiler was in construction and 
operation what we claimed for it. 


Our Chance Did Come 


Your chance to investigate is here. Don’t neglect it. 
Our Catalog for the asking. 


SPRINGFIELD BOILER CO. 


SPRINGFIELD, ILLINOIS 









Sectional—All Steel 
NO staybolts— 
NO bent tubes 
Sizes to 3000 hp. 
Pre~sures to 500 Ibs. 


OFFICES :— 
Chicago Richmond Kansas City 
Boston Buffalo Denver 
New York Detroit Tulsa 
Philadelphia Duluth New Orleans 


Pittsburgh Minneapolis San Francisco 
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Let Us Supply You With 
66 Years BOILERS ENGINES 


Power Steel Casings Fan Vertical 





: 7 Heating . Steel Stacks Paper Mill Throtthuag 
of Engineering Oil Country Boiler Castings Lighting Oil Well Drilling 
Experience Open and Closed Feed Water Heaters—Pressure and Storage Tanks 
Writ for Bulletins 
Since 1855 we have been manufacturing sa caiiata 
a complete line of high grade boilers, Fie 
engines, feed water heaters, stacks and 


tanks. We have standardized where BROWNE! .L COMPANY 
possible and can offer efficient equipment - A 
to power plants at an attractive figure. DAYTON,OHIO°U-SA: 


Established 1855 











: i as 
i t 


FOR ALL TYPES OF BO/LERS 


(A. S. M. E. SPECIFICATIONS) 
Curved tubes for every type o! vertical water tube boiler. 
Swaged tubes and copper ferrules. 


BOILER TUBE CO. OF AMERICA 


Main Office. 1228 Park Bldg., 902 ist Nat. Bank Bldg. Chicago: 809 Peoples Gas Bldg. 1814 Woolworth Bldg. 
Pittsburgh, Pa. Birmingham, Alabama (Works—Carnegie, Pa.) New York 








An eighth inch coating of 


EVERTITE THE NEGUS= TIFFANY | ce nemaperee | | 


— rN COAL AGITATOR el 

will make any boiler setting air and gas tight, as ~ 5 es 5 es 5 eee == 0 (Sy 
well as moisture proof for years. Easily applied WET COAL DIFFICULTIES. | -R. ae wie Woe FS 
with a trowel. ‘Write for full information, DEFINITELY CURED \ . 





* 


WEELUS COMPANY |S 


HaverHILL, Mass.USA: }_ 


Excello Mfg. Co., Cleveland, Ohio 




















MODEL AUTOMATIC SMOKELESS 
FURNACE 
Burns the cheapest coal at high efficiency. 


Model—Chicago Chain Grate Model—Acme Engine 


THE AUTOMATIC FURNACE COMPANY 
Dayton, Ohio 





NS * 
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RUST CHIMNEYS (Turner BaffleWalls) a 


RADIAL BRICK AND REINFORCED CONCRETE Produced exclusively by The Engineer Company Larger Cities 
REFRACTORY BRICKWORK The Engineer Co. 
The RUST ENGINEERING CO. 7 Barery Pace (Balanced Draft) 


ENGINEERS AND CONTRACTORS ae ane Se Produced exclusively by The Engineer Company 
PITTSBURGH WASHINGTON BIRMINGHAM 

















Your Boiler Settings Last Longer 


when laid up with 


HYTEMPITE 


Ask for literature on laying up brick and patching 
Quigley Furnace Specialties Co., 26 Cortlandt St., New York 


(2-45) DRAFT REGULATORS 


are used by leading combustion engineering concerns. 
Write for Bulletin A-3. 


Ruggles-Klingemann Mfg. Co. 





15 Foster Court 
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North Salem, Mass. 
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Show the Boss Some Savings— 
He Sorely Needs Them 


First it was war demands. 


For years the Boss has been working under high pressure. 


came urgent home demands. 
the way the Boss talked—then. 


He’s talking differently now. 
duction but ‘‘cost’”’ of production. 
economy can he run and break even. 


‘*Production! 


What’s worrying the Boss today is not pro- 
Competition is fierce—only by the strictest 


Every employee can help—by greater economy and efficiency—the engineer 


more than anyone. 


How? ..By producing more power while burning less fuel! 


The cuts shown illustrate how the free passage of heat to the water is ob- 
structed by scale-coated boiler tubes and how the full passage is insured by 


thoroughly cleaned tubes. 


The record tabulated below was given to us without solicitation. 


Cost of Roto Type A.D. Cleaner bought 4 years ago for $110 .00— 
cleaned over 50 miles of 4-inch tubes. (No cost for motor 
repairs) gig 

Cutter head, cutters, bolts, RN acihc, Serene tava igte adeenaie 


Coal savings— 
Average daily fuel consumed—12 tons at $5.50 per ton. Con- 
servatively figured at 3 per cent—yearly saving 130 tons 
Coal savings arising from more frequent cleaning. With the 
Roto the tubes are now cleaned four times a year instead of 
twice as with the old machine. Also more devon cleaning 
due to Roto snug-fitting motor. 


Labor savings— 
With the old cleaner it required 80 days of labor at $5.00 per 
day to clean all of the tubes twice a year 
With the Roto it required 32 days of labor at $5 00° per day to 
clean all of the tubes four times a year . 


Making a total of 48 labor days saved at $5.00 per day ........ 


Tube savings— 
When using the old cleaner an average of 25 tube replacements 
were made per year at $10.00 per tube. ..... 

Since the Roto was adopted no replacements were nec essary S eclngs 


Average yearly cost for Roto 


NE ON oS hos sigan seland Dminam epee 


$400.00 
160.00 


250.00 
None 


Savings Costs 
per Year per Year 
$27 .50 
26.05 
712.80 
240.00 


250.00 


$1, 202 2 80 $53.55 


53.55 


$1,149. 25 





$712.80—over 13 times the yearly cost of cleaner and parts saved in coal. 
$240.00—over 4 times the yearly cost of cleaner and parts saved in Jabor. 
$250.00—over 4 times the yearly cost of cleaner and parts saved in failed tubes. 


Similar Savings will commence as soon as you start using the ROTO Cleaners. 


Roto is Thorough, Fast and Safe. 


jng and cannot damage tubes. 


zets all the scale, reduces the time of clean- 


Mr. Engineer here is your opportunity to show your boss some savings. 


Roto Cleaners are made for Fire Tube and Water Tube Boilers, Condensers, 


Evaporators, etc. 


ing in your power plant. 





THE ROTO COMPANY, 


Write for our offer to prove Roto Cleaners can make this sav- 


76 Temple 
Street 





Turn out the goods—figure costs later.” 


Then 
That’s 








-_., which heat passes f 
the water 





Clean Boiler Tube rengh 
reely to 





te 
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the water 





A_ Scale-coated Tube through 


heat struggles to reach 





Hartford, Conn. 





















Increased 
Steam Production 

Don’t buy new 

boilers—until you 


are certain that it 
is necessary. 
The installation of 
PERFECTION HAND 
STOKERS wil! in- 
crease the steaming 
capacity of your pres- 
ent boilers, and at the 
same time will permit 
cheaper coals to be 
burned. 
They save money to 
their owners and 
much back breaking 
labor to the firemen. 
Write for Bulletin, 
PERFECTION GRATE & SUPPLY CO. 
Springfield, Mass. 
Lava 








Marion Hand Fired Stokers 


Interlocking teeth of special shape present irregular 
openings which will not permit the loss of live coals or 
unburned fuel. Nothing but fine ash can drop: through 
into the ash pit. 
Movement of the fuel bed 
from step to step over the grate toward the dumping 
plate. Every bit of energy from the coal is extracted 
by this economical clean method of firing. 


is positive and continuous 
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it is HOT 
| Marion Machine Foundry & Supply Co. The “Morehead” book will tell you how. 
Marion, Indi 
mae teen Ask for your copy AT ONCE. 

tise <fF Y / Y : % ae e e 

YAwn VJoVA CPZ Morehead Mfg. Co., °Pt-©: Detroit, Mich. 
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More power without more boilers 
with the 


Wing 


Turbine Blower 
The Original-TheStandard 


150%, 200% and higher 
ratings from boilers, even 
when connected with small 
stacks, and when burning *the 
cheapest coal, is common prac- 
“ tice in Wing-equipped boiler plants. 

Yet, the life of the boilers is increased because cold air is prevented 
from entering the firedoors and producing contracting strains. 

All of which is more fully discussed, with actual results. in 16 
typical power plants, in the Wing Blower Book. In justice to: your- 
self, send for it today! 


LisJ-Wing Mf.Co. 9th Ave. and 13th St.,. NEW YORK 


Offices in Principal Cities. 
VANVANSAOUEOUEUUOEOEDORTUOEOODEUEDOOUOUEONEUEDONEOOTEOOED OT 













Feed Your 


Morehead * 3." 


> -Back-toBoiler—=—> Pure Water 
SYSTEM HOT! 


Ho’ much of your fuel are you wasting each month? 
To save all of the costly heat units it generates 
you must get the condensation back to the boilers while 
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REFRIGERATING AND 
MAKING MACHINER Y-— 
WATER TUBE & HORIZONTAL 


RETURN TUBULAR BOILERS 


DROP FORGED STEEL VALVES 
& FITTINGS -OIL REFINERY 
EQUIPMENT Ask for Bulletins 


HENRY VOGT MACHINE CO., Manufacturers, Louisville, Sz 








Roach Stokers 


Mechanically Simple Economical Easily 


ROACH STOKER (OMPANY 


Presser Building, Philadelphia 


Operated 





AQUUUUUOUAUOUDUEU UDALL LU 





Sli-6-GEL 


(MARK ASOSTERED US RATENT OFPE 
MADE FROM CELITE 
Insulating Brick and Powder 
Saves 60 per cent to 70 per cent of the heat 
lost through a walls and settings. Write 
for Bulletin 


CELITE PRODUCTS COMPANY 


Philadelphia, Cleveland, Detroit, Chicago, St. 
New Orleans, Denver, Los Angeles, San Francisco. 






qf 
Prevents |., 
Heat Penetrat 


New a 
Touis, 


CYCLONE GRATES 


make ail of your fuel count in power. Write for 


full details. 
CYCLONE GRATE BAR CO. 


Buffalo, New York 











Sole Manufacturers 
FLYNN & EMRICH COMPANY, Baltimore, Maryland 


Radial Brick Chimneys 
Alphons Custodis Chimney Construction Co. 


Also Ewperts in 
Brick and Concrete Chimneys 
Heightening Chimneys 

Lightning Rods Installed and Repaired 
done while chimney is in operation, if necessary. 


95 Nassau Street, New York City 


Repairing 


Work 














Write for Bulletin “G”; it will prove of real interest. 
THE FILES ENGINEERING CO., Inc., Providence, R. I. 





WTS 











BRICK CO. INc., 


New York Office: 
P. O. Box 386-4 : YORK 5 Church }St. 
Rome, N. Y. . Chicago Office: ° 
1514-4 Kimball Bldg. / 





ST TTT 


Keep a barrel or two on hand for emergency repairs/ 








Z 
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Cut your material handling costs now by instal- 
ling present-day machinery. 


Stearns equipments are built for long life and 
low maintenance cost. 


Mechanical handling reduces production wastes 
by eliminating hand labor. 

Stearns engineers backed by twenty years of 
experience can solve your conveying problems. 





Lene RE + = ee ER Cs 








Ask for Catalog 100-E 


The Stearns Conveyor Co. 


East 200th St. and St. Clair Ave., CLEVELAND, OHIO 





73 








74 


Buying—P O W E R—Section 





Vol. 54, No. 26 





National Chimney Construction Co. 


Radial Brick 
and 
Concrete 


Chimneys 





800 Title Guaranty Bldg., St. Louis, Mo. 





wy 


LIPTAK 


Liptak Double Suspension Arch 
Liptak Single Suspension Arch 
Liptak Furnace Wall Support 


If you are interested in reducing upkeep costs 
let us advise with you. 


Write for detailed information 


Liptak Fire-Brick Arch Company 


846 Builders Exchange, Minneapolis, Minn. 











OU can burn the cheapest grades of coal 
without smoke with 


NATIONAL 
STOKERS 


Equals the full 
load efficiency of 
} the best mechani- 
} cal stoker—minus 
the high initial and 
} upkeep expense of 


HUEUEOUEUEAUAUOUSUEOUOUETOGEGEOEOOUOUSOSODONNOEOOORONOOODOOOOEOOOOTOOOOUEO OS 


Write for full 
details. 


M. A. Hofft Co. 


Indianapolis, Ind. 








SUUATUEUOT TTT Tan aeaeaeeeeeeTeaeaeate 





TTS 






Blue Flame 
Fire Brick Cement 


oe 
=_ 
KING REFRAGE ORIES:Co. Inc. 


NEW YORK OFFIC 707 GREENWICH ST. 
MAIN OFFICE & WORKS 1709 


» For Cx 


Red Flame 
Plastic Cement 
White Flame 


GARA ST., ZPUEFALO., N.Y. 


tte wlar * 











Labor, Time and 
Fuel Saving 


The Neemes Grate shakes out the ashes, cuts out 
clinkers and dumps the fire, without the necessity 
of opening the fire doors. Write for further 
information. 


NEEMES BROTHERS, INC. 


41-49 Adams Street, Troy, New York 
BRANCH OFFICES: 


Philadelphia Chicago 
Providence Columbus 


New York 


Baltimore 
Montreal 


St. Louis 


Only Fools Take Chances 


The Wise Man 
Installs The 


Engine Giz 

Stop 

He knows that it will protect 

him from a flywheel explosion 

and that it will enable him to 

instantly stop his engine or tur- §& 
we distant points in the 

plan ‘ 

Write us for full details. 


Jenkins Machine Co., = el Wis. 











UU TT a 


Belt User’s Book Free 


Users find it helps them to get the most 
from their belts. Students ask for it because 
it gives them the practical side of belt usage 
without much of the technical, 

Mailed gratis on request. 


J. E. RHOADS & SONS 
PHILADELPHIA—19 N. Third St. 
NEW YORK—109 Beekman St. 
CHICAGO—329 W. Randolph St. 

















| A'D.Green 
a WaFireBrick | 
MEXICO. MISSOURI M 


CTT 








HEELER Morr 





CRecaan WUE CO., Ampere, N. J. 
RUUUNAAEERAUUUUUAEANEREEUUGUOCUENEL 
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“ 7 ‘7 7 1 
All over this country of ours plants large and small have puildmg” shows 
- . + - . the best methods 
been making their furnace linings and boiler settings of of installing and 


repairing all 
types of boiler 
settings. 





) rele a 





i poate pins 


Almost invariably a first installation has called for a second and larger installation. 
Why? Because PLIBRICO, pounded into place while plastic, smoothed, and properly 
baked and vitrified, always gives satisfaction. 


Where laid-up fire brick is used, trouble usually starts at the joints—mortar crumbles, 
clinkers adhere to rough and broken edges and when removed often take a brick with 
them. Result: wasted fuel, incomplete combustion, lowered production. 


PLIBRICO, being smooth and jointless, escapes these troubles. A PLIBRICO arch 
will outlast laid-up fire brick three times and with no shutdows for repairs. 


And PLIBRICO baffles are unexcelled. No tiles or special blocks are necessary. 
PLIBRICO forms one-piece jointless baffles that are absolutely gas tight and are 
unaffected by contraction and expansion. No short circuiting of valuable gases when 


3 This is the book 
PLIBRICO is used. of valuable engi- 
a : 1 z ti 
Our booklet N49 on “Modern Furnace Building,” shown at the right, tells all Send fd ‘ uae 
about PLIBRICO. Send for it today or ask to have our nearest representative call. lt is yours 


PLIBRICO is delivered only in steel containers of distinctive appearance as 
shown below. Warehouse stocks in all principal cities. 


a = a 





i 


HICH NEAT ei 


Co) TIRE BRICK CO. 


1144 CLAY STREET, CHICAGO, ILL. 
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Tight and Leak-proof 


Approved construction, machine-planed joints, 
hoops, of proper size and number with a posi- 
tive grip, and the fact that Caldwells are built 
by men who have been making superior tanks 
for over 30 years. These are some of the reasons 
why Caldwell Cypress Tanks cannot positively 
bulge, break or leak. Tanks of all sizes for all 
purposes. 


Send for Catalogue 
W. E. CALDWELL CO. 


Incorporated 


2030 Brook St., Louisville, Ky. 


TANKS 


ANO 


TOWERS 














HE best and most 

economical lubricant 
for every purpose—is made 
in several grades suitable 
for all conditions. 


The only practical method 
of determining the rela- 
tive efficiency and econom- 
ical results of the many 
lubricants marketed: today 
is to enter a trial order 
for 


Ohio Cylinder Grease 
no obligation incurred. 


Write us for further 
particulars. 


Ohio Grease Co. 
Loudenville, Ohio 





























| Every Engineer Would Like 
To Install This Good Engine 
—‘FITCHBURG”— 


Equip your plant with the tried and proven high 





429 No. 11th St., Phila., Pa. 
2 economy Fitchburg Engines. Unexcelled in smooth Mt we Rt — 
operation and close regulation. Ideal for parallel 
drive. Write for Catalog. — —_ 
We also specialize in engine repairs—on the job. i } eee Cutting Oil 
All work guaranteed. Any kind or size of engine Sun Pipe Threading Oil 
put into first class condition on its own foundation. Sun Grinding Oil 
Send for details stage cag fit 
: Watch for = ayo! page m4 
e ° every second week of each mon 
The Fitchburg Steam Engine Co. SUN COMPANY 
Fitchburg, Mass. i PHILADELPHIA 
eeunuuuueassneenenUueueeeeeeeevUOUEUOONGOGGROELUGUUGUANAgeeenUUOaGGUANeeNESELEOOOGOGAGGnegegaououengeeanezuuuouennnvgecszvvuuuseeccesonaceauunssvevees —+!##U¢UUUUUEUUKUNGNANEgennuogUuoaoeugnanagcty 








OUEAAEQORNLAMALARALALLAULALUAAAAGLOALOCUAEUOGOUOROASRAULOOOOSLONEONEONOUOOOODONEOOOENCEOONOOENOSUEROOAOD 


THE JOHNSON FRICTION CLUTCH 


Single and double clutches of exceptional 
quality—simple, compact, and durable— 
for use with standard pulleys on light 
powered drives. 


Write for our Gold Catalog 
THE CARLYLE JOHNSON MACHINE CO. mance 









ESTER An 





ROCHESTER 


AUTOMATIC LUBRICATOR 
Clutch Driveao» Ratchet Drive 
For correct ¢yunder lubrication. 
Saves 25 to 5Q per cent in oil bills. Write. 
GREENE, TWEED & CO., Sole Manufacturers, 
109 Duane St., New York 





UELUNEEUNED 


U 


AUSUASOSOEUEUDODOEOTOOOTUETOOOOOOOONOOOUOOOVOVOQOOOCONOVOOOOOOOOOOVOOOOOON0 








ENGINE REPAIRS 


Cylinder and Valve Seats Rebored 
at your Plant and in position. 


Put your problems up to Rooksby 
Men and Tools sent anywhere 


E. J. Rooksby & Co. 












































5 “Taylor Principle” 
: OIL ENGINES 
= Simple and reliable as a steam engine, burn 
= cheap fuel oils without any of the customary 
= fuel oil troubles. 
5 Made in units from 10 to 6000 hp. Send for Bulletin 
2. 
TAYLOR MACHINE CO. 
, _ 308 So. Wabash Ave., Chicago 
PTT 
2 v0u0nngnuu.0UUOOCUOCEEECOU04400Q0400000U0UROUOUUEEOOOOELL000148 
Power Simplex 
Turbo-Blowers 


For Your Boiler Draft 
Turbines-Damper Regulators 
Ask for Catalogue “21” 


Power Turbo-Blower Co. 
350 Madison Ave., New York 








TRgnee ns nngbNA MAAN LEAL 





po] 
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On That Next I 
Engine Repair Job— 


Call Underwood! 


Over half a century’s 
experience qualifies 
us for the work. We 
go anywhere for en- 
gine repair — any 
time. 

H. B. Underwood Corporation 


Established 1870 
1019 Hamilton St., Philadelphia, Pa. 


ugannnaananennnananngy! 











Send For These Books Now! 


Cling-Surface 


—The Belt Preservative— They are guide books to higher 
See full page advertisement clutch efficiency in your plan. 
once a month in this publication. R 
Cling-Surface Co., 1049 Niagara St., Buffalo, N. Y. Your request brings the books 





free of all obligation. Your op- 
erating engineer needs them. 

















Free Floating THE MOORE & WHITE CO. 
Coupling 2703-2733 North ea —— Pa., U.S. A. 
. . . ie ? 
ee Se, veneer Soe Sold by leading dealers in Mine, Mill and Factory Supplies 
alignments. Write. 











KAY MANUFACTURING CO., NORWALK, CONN. 














Ut 


ua 
BURN—NO. 3 BUCK, ANTHRACITE DUST OR LIGNITE 


PYRAMID GRATES 


pan all heat — Tbe, of smallest MAIN OFFICE: = Ditfased air’ deli no sifting loss. 
coals—Gives higher no coal in iffu r delivery,.no holes in 
ash. Complete and uniform com- Pyramid Iron Products Co, fire. Air in volume at low velocity. 
bustion. 2 Rector St., N. Y. City 100% live fire surface. 


BRANCHES: Boston Bismarck, N. D. Philadelphia Glens Falls = 


NULLA 








PATENTED 
Hundreds of 
Installations 
Write for Catalogue 














OIL FILTERS FOR DRY STEAM 


‘, OILING SYSTEMS Guaranteed 99.5% dry regardless of length of the steam line witb 
4 vices; Shaft Oilers, Tel i UTOMAT 
Sie Pie a Ne ae WYOMING 22,4284 5RS 
tributing an applying ubricants. 2 P : s 
They combine a high quality separator with a trap 
NUGENT W. W. NUGENT & co. in a single piece of equipment 


Re \ 4 410-12 N. Hermitage Ave., Chicago 

















Established 1897 W. H. NICHOLSON & CO. 
pg —- Send for Bulletin “A” 3 125 Oregon St., Wilkes-Barre, Pa. 
High Vacuum at a Lower Cost : 


Increases the efficiency of R d P 131 
your present condensers by ea a g e 
continuously _removing the 

air with an EVACTOR AIR Contains A moving parte—needs no oil. 
PUMP. ite for Bulletin “ 


Croll-Reynolds Co., in 95 Liberty St., in D ecember 6th I ssue 


New York City 














Engineers L A MM ERT & M ANN CO. Machinists 


Wood and Walnut Sts., Chicago, Ill. 


We send men and portable tools to your plant to rebore cylinders and ports and fit new pistons 
and valves. Contract work. Builders of Special Machinery. ® Send us your requirements, 
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More Efficient at High Pressures Than a 














Electric 
Steam P = 
Turbine Centrifugal Blower Vano 
- ; ‘ ; ‘ ower 
bal The new Coppus VANO Blower is distinctly superior in operating economy, low repair cost and in 


dependability in continuous service to the usual blower designs. 
impossible to overload the 
driving motor. At constant 
speed the power remains con- 
stant, no matter how the 
pressure or the volume of 
air handled, may vary. 
Write for Bulletin. 


The special design makes it 





“Two of a Kind for Efficiency” 
Coppus Engineering & Equipment Co., 350 Park Ave., Worcester, Mass. 


























































































































SOUAUUUNUUENUNUAIAUUIELAUL HUMAUULEUULEAAAELLULOOANOGUAON0AARGGAEEOUERSQUEOOUEOQOUNEAUMOOOUOGAUUOGUUUNMOUNONOONAUE 
een 
Refrigerating = 2” A | Q LITY 
aad he wake, © EX BADGER UALITY > 
° ° .% -} 
ing Machinery 5 
—_ 2 E BADGER BADGER 
orliss = E Expansion Joints Spray Cooling System 
Engines 2 E Designed to absorb elongations Will ade condenser water at a 
= and distortion causec by expan- minimum cost for operation 
= sion of pipe lines and exhaust and upkeep. Scientifically de- 
Poppet Valve = connections to condensers. signed to meet the needs of each 
e = Deeply corrugated Lake Copper specific installation. Cost less 
Engines = distributes the stresses uniformly. than cooling towers of like 
= Furnished in all sizes for stand- capacity. Dependability is their 
ws = ard or special applications on SS — ~~ both 
Vilter Tandem Compound Poppet Valve Engine = ——. hot water, oil or gas eae stations and industrial 
direct connected to Ammonia Compressor. = Consult our , ae your special requirements 
¢ = ‘rite or catalog. 
. . = E. B. BADGER & SONS CO. 
The Vilter Manufacturing Co. : = so: ran ave, sew vo | 75 Pitts St, Boston, Mas, 
854-894 Clinton St., Milwaukee, Wisconsin : = "Sue backen Gee Gees” 
UT a AVAEAELECUODUTTTOTOEGUCTUCUDOEOEUEOOEUEOONOONONEETT UUVUUTEUOCUEEROUETUOAUCOTRONTONOOOUOSUTOODO NEO OaNLAN 
MULAALULLLLLLLA LLL 
. ° rages BAS PED NRE Syk ERUTE OT TALE Vee EES 
High Operating Economy || >< MOORE | 
STEAM TURBINES 8 
Single and Multi-Stage 
Moore Steam Turbine Corporation & 
Wellsville, N. Y. te 
SSM E ABAD NRA TR Ty BELT ON 
uy) UUUGUELOUSOANUDOORNLOADAAAASAAAAAINONIIY 
EYNON-EVANS E 
TROY Engines have an enviable reputation for reliability and Blowers Exhausters Injectors Ejectors 
super operating efficiency. Capacities to 200 brake-horsepower. High Grade Valves 
ae eee EYNON-EVANS CORPORATION 
TROY ENG. & MACHINE CO., Troy, Pa. 15th and Clearfield Streets, Philadelphia, Pa. 
AAU LeN eT Tee QUUUUOUUUUUUENNUenHadaeNdUcaaacoaT Hannes 
VOU OEUU EAE ELALE HUN muna ULUULULUUSUAUUEOUUUOUAUOUUOOEEOOUESAULEUEADUALLEAALESALLLLY 
| -yw-% Good FH SILENCE 
———— yee 
Ball Beaxixres < — 
all standard types & sizes Gas or Oil Engines —_ Discharges 
’ ! ressor Sucti am T 
FAFENIR Double Ball NOISY } scam Engines Farm’ Engines 
_ Bearin Hangex Boxes. Oe aime 
THE AFNIR B BEARING COMPANY MAXIM SILENCER 
ics tones ie, The Maxim Silencer Company 
N= Brinn, Coun 106 Homestead Ave., Hartford, Conn. 
UUAUTETTTETETTETTTTTY rat TUUUTUNEATNNATT HONUCUOQULEOOUEOOUUONAUENONUEEOOUENAGEENOUueNUueNNUUgnUUnUUttiTs 
TT wy 
MCINTOSH & SEYMOUR CORPORATION 
AUBURN, N.Y. 











New York Office, 149 Broadway 


pull 





crue 














STANDAR 
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D DIESEL 





Standard Diesel Engine Vertical Type 





Standard Diesel Engine Horizontal Type 











Prime Movers That 
Reduce Power Cost 


Vertical and Horizontal 
They are of the high compression, two cycle 
Diesel type, requiring no ignition system. 


Self starting with compressed air furnished by 
two-stage air compressor that is used for fuel 
injection. 

Provided with positive lubrication, large area 
bearings and ample provision for taking up 
wear. 


A Rites type inertia governor secures a re- 
markably close speed regulation under variable 
load. Steady voltage is easily maintained 
when driving generators. Especially suited 
to parallel operation. 


Modernize your power plant by equipping it 


with Standard Diesel Engines. They can be 
furnished in ratings to 900 B.hp. 


Write us today for catalog. 


The Standard Diesel Engine 


Built by the 
Hadfield-Penfield Steel Co. 
of Bucyrus, Ohio 


Investigate the Economies 
Resulting From Generating 
One Brake Horse - Power 
From Less Than One Half 
Pound of Oil. Ask Us. 


os) 
co) 
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WHAT AND WHERE TO BUY 


with 


ames of Manu 


Equipment, Apparatus and Supplies Used in the Power Plant Field 
EN acturers and Distributors 
Please refer to the Buying Section for addresses of concerns listed in this directory. 


See Last Page for Alphabetical Index 











Air Aftercoolers and 
Receivers 

Chicago Pneumatic Tool Co. 

Ingersoll-Rand Co, 


Air Compressors 
Allis-Chalmers Mfg. Co. 
Chicago Pneumatic Tool Co. 
Gardner Governor Co, 
Ingersoll-Rand Co. 

Sullivan Machry. Co. 


Air Ejectors 
Elliott Company 
Wheeler Mfg. Co., B. H. 


Air Separators 
Elliott Company. 
Griscom-Ruseell Co. 


Air Washers 
Badger & Sons Co., E. B. 
Spray Engineering Co, 


Alarms, Low Water 

Elliott Co. 

Lunkenheimer Co 

Reliance Gauge Column Co. 


Alternators, Turbo 

Allis-Chalmers Mfg. Co. 

Kerr Turbine Co. 

Moore Steam Turbine Corp. 

Terry Steam Turbine Co. 

—_— Elec. & Mfg. 
0. 


Arches, Boiler Furnace 
(See Boiler Arches and 
Setting) 


Ash and Coal Handling 
Machinery 
(All Coal and Ash Hand- 
ling Machinery) 


Ash Gates ! 
Conveyors Corp. of America 


Ash Pit Doors , 
Conveyors Corp. of America 
Green Engr. Co 


Ash Tanks, Cast Iron ; 
Conveyors Corp. of America 
Green Engineering Co. 


Ash Tanks, Concrete 
Vacuum Ash & Soot Con- 
veyor Co. 


Ash Tanks, Steel 
Heine Boiler Co. 


Baffles, Boiler 
Betson Plastic Fire Brick Co. 
King Refractories Co. 


Baffles, Monolithic 
Betson Plastic Fire Brick Co. 
King Refractories Co. 


Balanced Draft 
Engineer Co. 


Ball Bearings 
Fafnir Bearing Co. 


Bath Heaters 
Griscom-Russell Co. 


Belt Cement 
Schieren Co., Chas. A, 


Belt Dressing 
Cling-Surface Co. 
Keystone Lubricating Co. 
Rhoads & Sons, J > 
Schieren Co., Chas. A, 


Belting 

Garlock Packing Co. 
Greene, Tweed & Co. 
Jeffrey Mfg. Co. 

Pioneer Rubber Mills 
Quaker City Rubber Co. 
Rhoads & Sons, J. EB. 
Schieren Co., Chas. A, 


Belting, eet 
Jeffrey Mfg. C 
Pioneer Rubber Mills 


Belting Leather {Detagrest) 
Schieren Co., Ch 


Belting, Link Leather 
Schieren Co., Chas. A 


Belting, Rubber 
Quaker City Rubber Co 


Bins 
Brown Hoisting Mchy. Co. 
Green Engr. Co. 


ost Furnace Gas Regula- 
Hagan Corp. 


Blowers, Centrifugal 
Coppus Eng’g & Equip. Co. 
Green Fuel Economizer Co. 
Kerr Turbine Co. 

Wing Mfg. Co., L. J. 


Blowers, Fan 

Buffalo Forge Co. , 
Coppus Ene’g & Equip. Co. 
Engineer Co. 

Green Fuel Economizer Co. 
Green Enger. Co. 
Griscom-Russell Co. 

Kerr Turbine Co. 

Power Turbo Blower Co. 
Terry Steam Turbine Co. 
Westinghouse Elec. & Mfg. 


Co. 
Wing Mfg. Co., L. J. 


Blowers, Pesesd, Draft 
Coppus Ene’g RL, a 
Marion Mch., Fdry. & Supply 


Co. 
Wing Mfg. Co., L. J. 


Blowers, Soot 
—— Mch., Fdry. & Supply 
0. 


Blowers, Steam Jet 

Chesterton Co.. A. W. 

Eynon-Evans Corp. 

McClave-Brooks Co 

— Mch., Fdry. & Supply 
0. 


Blowers, Turbine : 
Coppus Eng’g & Equip. Co. 
Ingersoll-Rand Co. 

Kerr Turbine Co. 

Wing Mfg. Co., L. J. 


Boiler Arches and Setting 
Betson Plastic Fire — Co. 
Detrick Co 

Green Ener. Co. 

Green Fire Brick Co., 
Illinois Stoker Co. 
Jointless Fire Brick Co. 
Liptak Fire Brick Co. 
McLeod & Henry Co. 
Rust Engr. Co. 


A. P. 


Boiler Baffle Wal 

Betson Plastic Fire Brick Co. 
Engineer Co.. 

Jointless Fire Brick Co. 
King Refractories Co. 
Liptak Fire Brick Co. 
McLeod & Henry 


Boiler Feed Pum 
*(See Pumps, "Boiler Feed) 


Boiler Feed Water, Make Up 
Plants 
Griscom-Russell Co. 


Boiler Fire Cement 
Wills Products Co. 


Boiler Furnace Linings 

Betson Plastic Fire Brick Co. 
Green Fire Brick Co,, A. P. 
Jointless Fire Brick Co. 
King Refractories Co. 
McLeod & Henry 


Boilers, Heating 
Brownell Co. 


Boiler Insulation 
Celite Products Co. 
Excello Mfg. Co. 


Boiler Skimmers 
Yarnall-Waring Co. 


Boiler Tube Cap Reseating 
Machine 
Lagonda Mfg. Co. 


Boiler Tube Cleaners 
(See Blowers Soot) 
(See Scale Removers) 


Boiler Tubes 

Boiler Tube Co. of Am, 
Parkesburg Iron Co. 
Yarnall-Waring Co. 


Boilers, Return Tubular 
Bigelow Co., The 
Brownell Co. 

Coatesville _ Works 
Keeler Co., 

Lebanon other Works 
Petty & Co.. K 
Union Iron Works 


Vogt Machine Co., Henry 


Boilers, Vertical Water Tube 
Babcock & Wien Co., The 
Bigelow Co., 

— Mch.., Vary. & Supply 


Morrin Climax Boiler Co. 
Wickes Boiler Co. 


Boilers, Water Tube 
Abendroth & Root Mfg. Co. 
Babcock & Wilcox Co., The 
Badenhausen, Philips 
Bigelow Co., The 

Delany & Co., P. 

Keeler Co., E. 

Connelly Boiler Co., D. 
Heine Boiler —— 

Ladd Co.. Geo. 

Newburgh a Boiler Wks. 
Page Boiler Co. 

Springfield Boiler Co. 

Union Iron Works 

Vogt Machine Co., Henry 


Books 
McGraw-Hill Book Co., Inc. 


Brick, Fire 

Betson Plastic Fire Brick Co. 
Green Engineering Co 

Green Fire Brick Co., A. P. 
McLeod & Henry Co. 


Brick Fire Cement 

King Refractories Co. 

Quighey Furnace Specialties 
0. 


Brick Insulating 
Quigley Furnace Spec. Co. 


Brushes, Motor and Generator 

Orton & Steinbrenner Co. 

het mannan Elec. & Mfg. 
0. 


Bucket Carrier, Pivoted ed 
Jeffrey Mfg. Co. 

Stearns Conveyor Co. 
Webster Mfg. Co. 


Fetes, Gam , 5 Co 
rown Hoisting Mc e 
Orton & Steinbrenner 


Burners. Oil (See Oil 
Burners) 


Cars, Narrow Gauge 
— Car & Construction 
‘0. 


Castings, Acid Resistant 
Fuller-Lehigh Co. 
Howard Iron Wks. 


Castings, Brass and Iron 
Builders Iron Foundry 
McClave-Brooks Co. 
Neemes Bros. 

Nelson Valve Co 


Castings, Grey Iron 
Conveyors Corp. of America 
Fuller-Lehigh Co 


Pyramid — Products Co. 


Cement, 
Smooth- on. te. Co. 


Cement, Pipe Joint 
Smooth-On Mfg. Co. 


Centrifugal Pumps (See 
Pumps, Centrifugal) 


Chain Drive 
Jeffrey Mfg. Co. 


Chimneys, Brick and Concrete 
National Chimney Const. Co. 
Rust Ener. Co. 


“Chimneys, Radial Brick 


Custodus Chimney - 
Co., Alphons 
Rust Engr. Co. 


Constr. 


Circulating System for 
Lubricating Oil 
Richardson-Phenix Co., The 


Clamps / 
Yarnall-Waring Co. 


Clamps, Hose 
Strons. Carlisle & Hammond 
0. 


Cleaners, Boiler Tube 
(See Blowers, Soot) 
(See Scale Removers) 


Clutches, Friction 

Caldwell Co., Inc., W. E. 

Carlyle-Johnson Mach. Co. 

Moore & White 

ar Gauge } Co. 
‘oO 


Coal Agitaters 
Ellis, W. 


Coal and Ash Handling 
Machinery 

Brady Foundry Co.. James A. 

Brown Hoisting Mach. Co. 

Combustion Engineering Corp 

Conveyors Corp. of America 

Detrick Co., M. H. 

— Car & Construction 

4) 

Godfrey Conveyor Co. 

Green Engineering Co. 

Guarantee Construction Co. 

Hagan Corp. 

Hayward we 

Hunt Co., C. W. 

Jeffrey Mfg. Co. 

Quigley Furnace Specialties 


sues Conveyor Co. 
United Conveyors Corp. 
Vacuum Ash & Soot Con- 


- veyors Co. 
Webster Mfg. Co. 


Coal Bunkers 

Brown Hoisting Machy. Co. 

Gonvenare Corp. of America 
Green Engineering Co. 

Guarantee Construction Co. 


Coal Crushers 

Fuller-Lehigh Co. 

Jeffrey Mfe- Co. 

noo. Mch. Fdry. & Supply 


1) 
Orton & Steinbrenner Co. 
Webster Mfg. Co. 


Cocks, Brass and Iron Body 
Walworth Mfg. Co. 


Cocks 

Chaplin | Fulton Mfg. Co. 
Jenkins Bros. 
Lunkenheimer Co. 


Cocks, picam 

Crane 

Dart Mfe. Co., E. M. 
Lunkenheimer Co. 


Combustion Chamber, 
Back 


: re 

Betson Plastic Fire Brick Co 

Detrick Co., M. H. 

Green Fire Brick Co., A. P. 

Jointless Fire Brick Co. 
McLeod & Henry Co. 


Recorders and Flue Gas 
Sa Instruments 

Chadburn Engineering Co. 

Defender Automatic 
Regulator Co. 

Foxboro Co., Foxboro, Mass. 

Hays Corp., Jos. W. 

Pierce Co., Wm. B. 

Sarco Company, Inc. 

Uehling Instrument Co. 

Yarnall-Waring Co. 


Commutator Compound 
Ohio Grease Co. 


Commutator Stones 
a ~ Commutator Dresser 
0. 


Compressors, Air, Acetylene, 
Carbonic’ Acid Gas, ete. 
Chicago Pneumatic Tool Co 

Fulton Iron Wks. 
Gardner Governor Co. 
Sullivan Machry. Co 


Condenser Tube Cleaner 
Lagonda Mfg. -Co. 


Condensers 

Alberger Pump _& Cond. Co. 
Allis-Chalmers Mfg. Co. 
American Well Works 
Buffalo Forge Co. 

M. T. Davidson Co. 

Elliott Co. 

Griscom-Russell Co. 
Ingersoll-Rand Co. 
Westinghouse Elec. & Mfg. 
Wheeler Cond’r & Engr. Ce. 
Wheeler Mfg. Co., C. H. 


Condensers, Barometric and 
Combined 


Elliott Co. 

Ingersoll-Rand Co. 

Wheeler Cond’r & Ener. & 
Wheeler Mfg. Co., C. H 


Condensers, Distilling 
Ross Heater & Mfg. Co. 
Wheeler Cond. & Eng. Co. 


Tondensers, Jet 

M. T. Davidson Co. 
Elliott Co. 

Ingersoll-Rand Co. 
Manistee Iron Works 
Wheeler Cond. & Eng. Co. 
Wheeler Mfg. Co.. C. H. 


Condensers, Sustoce 
Davidson Co., M. 
Elliott Co. 

Ingersoll-Rand Co. 
Wheeler Cond. & En + Ge. 
Wheeler Mfg. Co., C. 


Conduits, Underground 
American District Steam Co. 


Connectors, Frankel Solder- 
ess 

Wegiechoure Elec. & Mfg. 
oO. 


Controllers. Electric 
Wetnchouse Elec. & Mfg. 
0. 


Conveyors, Belt 
Guarantee Construction Co. 
Jeffrey Mfg. Co. 


Conveyors, Cable 
Conveyors Corp. of America 
Stearns Conveyor Co. 


Conveyors, Coal and Ash 
(See Coal and Ash Hand 
ling Machinery) 


Conveyors, Soot 
Conveyors Corp. of America 


Coolers 
Griscom-Russell Cc. 
Vogt Mach. Co., Henry 
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Synchronous 
Motor-Generator 
Sets 


OF ANY CAPACITY 
AND FOR 
ALL CLASSES OF SERVICE 


Synchronous Motor can be 
furnished for Power Factor 
correction when desired. 


Write for Bulletin 











PRODUCTS: 


Electrical Machinery 
Gas Engines 
Steam Engines 
Condensers 
Oil Engines 
Hydraulic Turbines 
Pumping Engines 
Centrifugal Pumps 
Mining Machinery 
Metallurgical Machinery 
Crushing Machinery 
Cement Machinery 
Flour Mill Machinery 
Saw Mill Machinery 
Air Compressors 
Air Brakes 
Steam and Electric Hoists 
Farm Tractors 
Power Transmission Machinery 











ALLIJ-CHALMERS MANUFACTURING COMPANY 


Milwaukee, Wisconsin 





District Offices in All Principal Cities 
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Cooling Plants and a 
Badger & Sons Co., E. 

Binks Spray AEBS Co. 
Spray Engineering Co. 
Yarnall-Waring Co. 


Cooling Towers 

Badger & Sons Co.. E. B. 
Wheeler Mfg. Co., C. H. 
Wheeler Cond. & Engr. Co. 


Couplings, B% Flexible Shaft 
ay 
Smith & Seurell 


Couplin 
Smith 


, Rigid 
Serrell 


Couplings, Shaft 
Nicholson & Co., W. H. 
Smith & Serrell 


Covering, Boiler, Setting 
Betson Plastic Firebrick Co 
Excello Mfg. Co. 


Covering, Pipe and Boiler 
Celite Produsts Co. 

Magnesia Assn. of America 
Ric-Wil Co. 


Covering, Underground Steam 
e 
Ric-Wil Co. 


Cranes 

Brown Hoisting Mach. Co. 

Godfrey , “gaverer Co. 

Orton Steinbrenner Co. 

grion f Electric Crane 
Hoist Co 


Crsnicpte Turning Machines, 
Portable 
Underwood & Co., H. B. 


Cutting Oil 
Sun Co., The 


Cut-Outs, Electric 
Wegeacmouss Elec. & Mfg. 


Cutters, Bnew’ Tubes 
(See Pipe Cutters) 


Cofnter _Berias Bars and 


mW ng Co. 
Underwood & ra x B. 
Dashpots 

Underwood & Co., H. B. 


Dealers 
(See Searchlight Section) 


Die Stocks 
— Pipe Theading Mach. 


Distilling Plants (Water) 
Griscom-Russell Co. 


Draft Control 
Cash Co., A. W. 


Draft, Mechanical 
(See Blowers, Fan) 


Drills 

Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Jeffrey Mfg. Co. 

Terry Steam Turbine Co. 


Drop 


Forgings 
Voet Machine Co., Heury 


Dynamos (See Generators) 


Economizers, Fuel 
Green Fuel Economiser Co. 


fectoce 

Chaplin-Fulton Mfg. Co. 

Eynon-Evans Corp. 

Lunkenheimer Co. 

aes Maxwell & Moore, 
ne. 


Electric Wires and Cables 
American Steel & Wire Co. 


Elevators and Conveyors 
Conveyors Corp. of America 
Jeffrey Mfg. Co. 

Orton & Steinbrenner 
Stearns Conveyor Co. 


Engineering Service 
(See Directory) 
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Engine Repairs 
Lammert & Mann Co. 
Rooksby & Co., E. J. 
Underwood & ton H. B. 


Engine Stops 
Jenkins Machine Co. 
Strong nee & Hammond 


Engines, Diesel 
Allis-Chalmers Mfg. Co. 
Fulton Jron ks. 
Hadfield-Penfield Steel Co. 
McIntosh & Seymour Corp. 
Taylor Machine Co. 


Engines, Gas and Oll 
Chicago Pneumatic Too! Co. 
Fulton lyon Wks. 
Hadfield-Penfield Steel Co. 
Ingersoll-Rand Co. 

Taylor Machine Co. 
ow Elec. & Mfg. 


Engines, Pum 
Allis-Cha'mers Pitts Co. 


Engines, Steam 
Allis-Chalmers Mfg. Co. 
Brownell Co. 
Buckeye Engine Co. 
Buffalo Forge Co. 
Chicago Pneumatic Tool Co. 
Fitchburg Steam Engine Co. 
Fulton Iron Wks. 
Kerr Turbine Co. 
Troy Eng. & Mach. Co. 
Vilter Mfg. Co. 
Wegtntouse Elec. & Mfg. 


Evaporators 
Griscom-Russell Co. 
Wheeler Cond. & Engr. Co. 


Evaporator Feed Heaters 
Griscom-Russell Co. 


Evaporators, Multi-Stage 
Wheeler Cond. yoy Co. 


Exhaust Heads 


Burt Mfg. Co. 

Direct Separator Co. 
Hoppes Mfg. Co 
Patterson- Kelley Co., Ine. 
Watson & McDaniel’ Co. 


Expansion Joints 

na age District Steam Co. 
Badger & Sons Co., E. B 
Griscom-Russell Co. 

Howard Iron Wks. 

Nelson Valve Co 

Ross Heater & Mfg. Co. 
Webster & Co., Warren 
Wheeler Mfg. Co., C. H. 


Fans, Exhaust and Ventilator 
(See Blowers, Fan) 


Feed Water Filters 
(See Filters, Feed Water) 


Feed Water Heaters 

Elliott Co. 

Griscom-Russell Co. 

H. S. B. . Cochrane Corp- 
Hoppes Mfg. Co. 
PRatterson-Kelley Co. 
Permutit Co. 

Warren Webster & Co. 
Wheeler Cond. & Engr. Co. 


Feed Water Purifiers 

H. S. B. W. Cochrane Corp- 
Hoppes Mfg, Co. 
International Filter Co. 
Permutit Co. 

Ross Heater & Mfg. Co. 
Webster & Co., Warren 
Yarnall-Waring Co. 


Feed Water Regulators 
Chaplin-Fulton Mfg. Co. 
Elliott Co. 

Mason Regulator Co. 
Northern Bagingeent Co. 
Squires Co., 

Wing Mfg. ‘S. | a 3 


Feeders, Boiler Compound 
Lunkenheimer Co. 
Richardson-Phenix Co. 


Filtering & Circulating Sys- 
tem for Lubricating Oil 
Nugent & Co.. Ww. 
Richardson Phenix Co. 


Filters, Feed Water 
Griscom-Russell Co. 


puters, 0 Oil 


. Co. 
Elliott ee. 


om & Co.. Inc.. Wn. W. 


ayne Oi! Tank & Pump Co. 


Filters, Oil, Removal 
Permutit Co. 


Filters, Water 
International Filter Co. 
Permutit Co. 

Seaife & Sons, Wm. B. 


Fire Brick Arches 
Detrick Co., H. 
Liptak Fire Brick Co. 


Fire Brick, Cement and 
Mortar 


Betson Plastic Fire Ett S 


Green Fire Brick C 
Jointless Fire — Co. 
McLeod & Henr 


Gage Cocks 


(See Cocks, Gage) 


Gage Glasses 
Advance Packing & Supply 


Chesterton Co., A. W. 
Garlock Packing Co. 


e Testing Outfit 
Ashton Valve Co. 


Gages, Differential 
Bailey Meter Co. 


Gages, Draft 

Bailey Meter Co, 

Bristol Co. 

Defender Automatic 
Regulator Co. 

Hays Corp., Jos. W. 

Pierce Co., Wm. B. 


Quigley Durnacs Specialties 


Fire Extin 


ishers 
Badger & 


ons Co., E 
Firebox Blocks 


Gages, Liquid Level 
Foxboro Co. 


Gages, Oil 
ichanéenn- Phenix Co. 


er Fire Brick Co., A. P. 


cLeod & Henry Co. 
Fittings, Ammonia 
Greene. Tweed & Co. 


Vogt Machine Co., Henry 
York Mfg. Co. 


Fittings, Oil Pipe Union 
Cinch 
Richardson Phenix Co. 


Fittings, Steel 
Crane Co. 


ren Piping & Equipt. 
0. 


Flanges 


American District Steam Co. 


Dart Mfg. Co \ 
Jefferson Union Co. 
Jenkins Bros. 


Pittsburgh Piping & Equipt. 


0. 
Vogt Machine Co., Henry 


Flat Arches 
Detrick Co., M. H. 
Liptak Fire Brick Co. 


Flat Wire—Strip Steel 
Am. Steel & Wire Co. 


Floats 
Reliance Gauge Column Co. 


Flow Meters 


(See Meters, Flow) 


Flue Cleaners 
Chesterton Co., A. W. 


Forges 
Buffalo Forge Co. 


Fuel Oil 
Sun Co., The 


Fuel Oil System 


Wayne Oil Tank & Pump Co. 


Furnace Blocks 
McLeod & Henry 


Furnace Control Equipmeat 
Automatic Fuel Saving Co. 


Furnace Door Arch 

Betson Plastic — Brick Co. 
Detrick Co., M. 

Jointless Fire Brisic Co. 
McLeod & Henry Co. 


Furnace Lining 

Betson Plastic Fire pete & 

Green Fire Brick Co.. P. 

Jointiess Fire Brick co 

McLeod & Henry 

Quigley Furnace Specialties 
0. 


Furnace, Walls _ 
Liptak Fire Brick Co, 


Furnaces 

Cokal Stoker Corporation 
Green Engineering Co. 
Hofft Co 

Illinois Stoker Co. 
McClave Brooks Co. 
Murphy Iron Works 
Roach Stoker Co. 


Fuses 


Westinghouse Elec. & Mfg. 
0. 


Gage Boards 
Ashton Valve Co. 
Foxboro Co. 


Gages, Pressure 
Ashton Valve Co. 
Bristol Co. 


Gagan Recording 
m:« Stcam Gauge & Valve 


Pe... Vaive Co. 

Bristol Co. 

Foxboro Co. 

Hays Corporation, Jos. W. 


Gages, Vacuum 
Ashton Valve Co. 
Bristol Co. 

Greene, Tweed & Co. 


Gages, Water 

American District Steam Co. 
Greene, Tweed & Co. 
Jenkins Bros. 
Lunkenheimer Co. 

Reliance Gauge Column Co. 


Gas Exhausters 
Ingersoll-Rand Co. 

Kerr TurLine Co. 

Terry Steam Turbine Co. 


Gas Producers 
Westinghouse Elec. & Mfg. 
0. 


Gasoline Storage System 
Wayne Oil Tank & Pump Co. 


Gasket 

y > nae Pkg. & Supply Co. 
Crane Co. 

Garlock Packing Co. 
Goetze Gasket & Pkg. Co. 
Greene, Tweed ‘0. 
Jenkins Bros. 

Sarco Co. 

Smooth-On Mfg. Co. 


Gates, Bin 

Brown Hoisting Machy. Co. 
Conveyors Corp. of America 
Green Engr. Co. 

Jeffrey Mfg. Co. 


Gears 

Earle Gear & Machine Co. 
Jeffrey Mfg. Co. 

Kerr Turbine Co. 

Moore Steam Turbine Corp. 


Generating Sets 

Allis-Chalmers Mfg. Co. 

Kerr Turbine Co. 

Terry Steam Turbine Co. 

—— Elec. & Mfg. 
0. 


Generator Coolers 
Badger & Sons Co., E. B. 
Spray Engineering Co. 


Generators, Electric 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Kerr Turbine Co. 

Moore Steam Turbine Corp. 
Terry Steam Turbine Co. 

het -- amen Elec. & Mfg. 


oO 

Soreness, | Pressure 

Cash Co. 

Defender’ Tetiatte 
Regulator Co. 

Mason Regulator Co. 

Northern Equipment Go. 


Goeraer, Page 
Cate Fulton Mfg. Co. 


Vol. 54, No. 26 


Davis Regulator Co., .. Ras 
Edward Valve & Mfg. 
Marion — Fdry. & _— 


y 

Mason Saguicter Co. 
Northern Equipment Co. 

’ Regulator Co. 
a al Co. C. 
ones. Carlisle & Hammond 
Watson & MeDaniel Co. 
Webster & Co., Warren 


Governors, Steam Engine 
Gardner Governor Co 


Graphite 
Garlock Packing Co. 
Greene. Tweed & Co. 


Grate Bars 
Cokal Stoker Corporation 


Grates 


Automatic Furnace Co., The 
Babcock & Wilcox Co., The 
Combustion Eng. Corp. 
Cyclone Grate Bar Co. 
Pelany & Co., P. 

Flynn & Emrich 

Green ae ea Co. 
Hofft, M. 
— Mch., “wary. & Supply 


McClave-Brooks Co. 

Neemes Bros. 

Newburgh Steam Boiler Wks. 
Perfection Grate & Supply 


‘0. 

Power Turbo Blower Co. 
Pyramid Iron Products 
Roach Stoker Co 


Vogt Machine Co., Henry 


Grease - 

Keystone Lubricating Co. 
Ohio aS Co. 

Sun Co., The 


Grease Extractors 
an... Sega Gage & Valve 


Elliott Co. 

Griscom-Russell Co. 
Lagonda Mfg. Co. 
N. Y. & N. J. Lubricant Co. 


Grinders, Air & Elec. Portable 
Chicago Pneumatic Tool Co. 


Hammers, Pneumatic 
Chicago Pneumatie Tool Co 
Ingersoll-Rand Co. 


Hangers, Shaftin 
Cresson-Morris Co. 
Jeffrey Mfg. Co. 


Heaters. Domestic 
Patterson-Kelley Co. 


Heaters, Feed Wat 
(See Feed Water Heaters) 


Heating and Ventilating 
Systems 

Buffalo Forge Co. 

Warren Webster & Co. 


Hoists 
Conveyors Corp. of America 
Godfrey Conveyor Corp 


Hoists, Air 
Chicago Pneumatic Tool Co. 


Hoists, Electric 

Brown Hoisting Mach. Co 
Conveyors Corp. of Aneioe 
— Elec. Crane & Hoist 


Hoppers, Coal and Ash 
Brown Hoisting Mchy. Co. 
Conveyors Corp. of America 
Green Engineering Co. 
Jeffrey Mfg. Co 


Hose, Air 
Chicago Pneumatic Tool Co. 


Hose, Clam 


Chicago Proumatic Tool Co. 


Hose, Rubber 
Pioneer Rubber Mills 
Quaker City Rubber Co. 


Iee Machine Repairs 
Underwood & Co., H. 


Ice and Refrigerating Ma- 
ebinery. (See Refrigerat- 


ing Machinery 





ee 











) 
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Low Maintenance Expense that 








Facts to Remember 
About the Fulton Diesel 


A compact self-contained 
power plant. 

For all power purposes in 
units from 150 to 1,000 horse- 
power. 

In most cases shows clear 
savings of two-thirds over fuel 
consumption under boilers. 

Thermal efficiency: 

Steam—15% maximum. 
Diesel—36% net. 

Fuel consumption in direct 
proportion to load. 

Uses cheap fuel. 

_ Constant readiness for opera- 
tion without stand-by losses. 
uick and easy starting. 
onomy independent of size. 
_ Long life with constant effi- 
ciency. 

Easily operated and main- 
tained by any competent 
steam engineer. 





? 









Means High Returns 


In the Fulton Diesel Oil Engine, you get a prime mover which is 
virtually as substantial as a whole as its massive ‘“‘A”’ frames. All 
wearing surfaces of working parts — liners, shells and bushings — are 
accessible, removable and replaceable, making all necessary repairs 
simple and relatively inexpensive. 


There are no boilers, stacks or other cumbersome and short-lived 
equipment in a Fulton Diesel Engine plant. The power plant is re- 
duced to the simplest proportions, because a Fulton Diesel Engine is 
the nearest perfect of any prime mover that can be built. 


Thus, in addition to big savings in fuel and labor, the Fulton Diesel 
Engine increases the returns to the producer of power by the economy 
with which it can be kept in perfect running order. 


Our new Bulletin No. 801, describing and illustrating 
the Fulton Diesel Engine and containing other valuable 
information, will be mailed upon request. 


FULTON IRON WORKS COMPANY, ST. Lous, U. &. A. 


Successful Engine Builders for 69 Years 


BRANCH OFFICES: New York, 82 WallSt. Cuba, Havana, 401-402 Banco Nacional. 
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Indicators, Flow 
Cory & Son, Inc., Chas. 
Richardson- Phenix Co. 


Indicators, - wm 
Biddle, James C. 


Indicators, Steam Engine 
American Steam Gauge & 
Valve Mfg. Co. 


Injectors 
Eynon-Evans Corp. 
Jenkins Bros. 
Lunkenheimer Co. 
Manzel Bros. Co. 
o., Wm. 


Lamps, Are 
het ~~ Elec. & Mfg. 
0. 


Lamps, Incandescen 
let - egmmeee Bice & Mfg. 
Leathers, Hydraulic and Cup 
Schieren Co., Chas. A. 


Leather Lace 

Schieren Co., Chas. A. 

Lightening Rods 

Custodus Chimney Constr. 
Co., Alphons 


Lubricants 
Sun Co., The 


Lubricators, C ie 
Greene, Twee 

Keystone Lubricating Co. 
Lunkenheimer Co. 

Ohio Grease Co. 

Powell Co., Wm. 
Richardson-Phenix Co. 


Lubricators, Force Feed 
Greene, Tweed & Co. 
Ingersoll-Rand Co. 
Lunkenheimer Co. 
Powell Co., Wm. 
Richardson-Phenix Co. 


Lubricators, Graphite 
Richardson-Phenix Co. 


Lubricating Oil Filtering, 
Tanks and Pumps 
Richardson-Phenix Co. 


Machine Werks, Special 
Griscom-Russell C 
Lammert & Mann Co. 


Meters, Air 

Bailey "Meter Co. 

Builders Iron Foundry 
Republic Flow Meters Co. 


Meters, Boiler 
Bailey Meter Co. 


Meters, Coal 
Bailey Meter Co. 
Cc. J. Mfg. Co. 


Meters, Feed Water 
Bailey Meter Co. 

Builders Iron Fdry. 
Republic Flow Meter Co. 
Webster & Co., Warren 
Yarnall-Waring Co. 


} oy Flow 

ry & Son, Inc., Chas. 
Soliy Meter Co. 
Builders Iron Fdry. 
Republic Flow Meters Co. 
Yarnall-Waring Co. 


Meters, Gas 

Bailey Meter Co. 

Builders Iron Foundry 
Republic Flow Meters Co. 


Meters, Oil 

Builders Iron Foundry 
Republic Flow Meters Co. 
Richardson-Phenix Co. 


Meters, Steam 


American District Steam Co. 


Bailey Meter Co. 
Builders Iron Foundry 
Republic Flow Meters Co. 


Meters V-Notch 
Bailey Meter Co. 
Boppes Mt Mfg. Co. 


Yarnall- Waring 0. 


Meters, Water 


American District Steam Co. 


Bailey Meter Co. 

Builders tren Foundry 

H. S. B. . Cochrane Corr 
ion hee: 


Hop Co. 
Republic Flow Meters Co. 
Yarnall-Waring Co. 


Motors, Electric 
Allis-Chalmers Mfg. Co. 


Cochrane Corp. 
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Crocker-Wheeler Co. 
— Elec. & Mfg. 


Motors, Water 
Rot 


o Co. 


Multiwhirl Oil Cooler 
Griscom-Russell Co. 


Oil and Gasoline Storage 
Systems 
Wayne Oil Tank & Pump Co. 


Oil and Grease Cups 
Keystone Lubricating Co. 
Lunkenheimer Co. 

Ohio Grease Co. 

Powell Co., Wm. 
Richardson-Phenix Co. 


Oil Coolers 
Griscom-Russell Co. 


Oil Purifiers 
Richardson-Phenix Co. 


Oil Reservoirs 

Burt Mfg. Co. 
Coatesville Boiler Wks. 
Elliott Co. 
Richardson-Phenix Co. 


Oil Separators 
(See Separators, Oil} 


Oil Strainers 
Griscom-Russell Co. 


Oiling Devices and Systems 
Burt Mfg. Co. 

Elliott Co. 

Lunkenheimer Co. 

Nugent & Co., Inc., Wm. W. 
Richardson-Phenix Co. 
Vogt Machine Co., Henry 


Wayne Oil Tank & Pump Co. 


Oils, Fuel and Lubricating 
The Sun Co. 


Packing, Asbestos 

Advance Pkg. & sunely Co. 
Chesterton Co., A 
Crandall Packing Co. 
Sarco Co. 


Packing, Cylinder 
Rooksby & Co.. E. J 


Packing, Flax 


Chesterton Co., A. W. 


Packing, Hydraulic 
Advance Packing & Supply 


0. 
Chesterton Co., A. W. 
Crandall Packing Co. 
Garlock Packing Co. 
Goetze Gasket & Pkg. Co. 
Schieren Co., Charles A. 
Walker & Co., Ltd., Jas. 


Packing, Leather 
Schieren Co., Charles A. 


Packing, Metallic 
Crandall Packing Co. 
Garlock Packing Co. 
Merrill & Co., Wm 
Walker & Co. Ltd., ie 


Packing, Piston 
Chesterton Co., A. W. 


Packing, Pump Valve 
Garlock Packing Co. 


Packing, Rod 

Chesterton Co.. A. W. 
Crandall Packing Co. 
Garlack Packing Co. 
GoetZe Gasket & Pkg. Co. 
Greene, Tweed & Co 
Merrill & Co.. Wm. B. 
Pioneer Rubber Mills 
Quaker City Rubber Co. 


Packing Shee 

Advance — & Supply Co. 
Crandall Packing Co. 
Garlock Packing Co. 
Greene, Tweed & Co. 
Jenkins Bros. 

Pioneer Rubber Mills 
Quaker City es > 0 Co. 
Walker & Co., Ltd., Jas. 


Packing, Valve Stem 
Crandall Packing Co. 
Garlock nw pf = 
Greene, Tweed & 


Pipe F 
Power Piping Co. 


Pipe Bending 
Pittsburgh Piping & Equipt. 


0. 
Simmons Pipe Bending Co. 


Pipe Coils 
Abendroth & Root Mfg. Co. 
Superheater Co. 


Pipe Cutting and Threading 
achines 
Toledo Pipe Threading Mach. 


Co 
Trimont Mfg. Co. 


Pipe Fittings 

American District Steam Co. 
Jefferson Union Co. 
Pittsburgh Piping & Equipt. 


Co. 
Walworth Mfg. Co. 


Pipe, Wood 
American District Steam Co, 


Piping, Contractors 
wee Piping & Equipt. 
0. 


Piping Fabricators 
vopearen Piping & Equipt. 
0. 


Pipe Headers, Welded 
Simmons Pipe Bending Co. 


Piping, High Pressure 
Crane Co 


Pittsburgh Piping & Equip. 


Piston Rings 
Evertyte Piston Ring 
Division 


Planimeters 
Foxboro Co. 


Plant Sogmuptontion System 
Cory & Son, + Chas. 


Pneumatic Tools 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Power Transmission 
Machinery 
Cresson-Morris Co 


Primers, Pump 
Eynon-Evans Corp. 
Schutte & Koerting Co. 


Pulleys 

Caldwell, W. E. Co., Ine. 
Greene, Tweed & Co. 

Jeffrey Mfg. Co. 

Pulverized Fuel, Equipment 
Combustion Engineering Corp. 
Fuller Lehigh Co. 

Jeffrey Mfg. Co. 


Pumps, Acid 
Davidson Co., M. T. 


Pumps, Air 

Croll-Reynolds 

Davidson Co., M. T. 
Wheeler Condenser & Ener. 


Co. 
Wheeler Mfg. Co., C. H. 


Pumps, Boiler Feed 

Buffalo Forge Co. 

ae ng Engr. & Equip. Co. 
. T. Davidson Co. 

Marie Gear & Machine Co. 

Farnsworth Company 

Gardner Governor Co. 

Goulds Mfg. Co. 

Ingersoll-Rand Co. 

Kerr Turbine Co. 

Manistee Iron Works 

Morris Machine Wks. 

Warren Steam Pump Co. 


Pumps, Brine 
M. T. Davidson Co. 


Pumps, Centrifugal 

7 Pump & Conden- 
ser 

Allis Chalmers Mfg. Co. 

Buffalo Forge Co. 

Coppus Engr. & Equip. Co. 

Earle Gear & Machine Co. 

Goulds Mfg. Co. 

Ingersoll-Rand Co. 

Kerr Turbine Co. 

Manistee Iron Works Co. 

Morris Machine Works 

Taber Pump Co. 

Terry Steam Turbine Co 

Westinghouse Elec. & Mfg. 


Co 

Wheeler Condenser & Ener. 
oO. 

Wheeler Mfg. Co., C. H. 


Pumps, Condenser 
Davidson Co.. ‘ 
Farnsworth Company 
Goulds Mfg. Co. 

Kerr Turbine Co. 


Wheeler Mfg. Co., C. H. 


Pumps, Deep Well 

Davidson Co., M. T. 
Goulds Mfg. Co. - 

Vacuum Oil Co. 


Pumps, Fire : 
Gardner Governor Co. 
Goulds Mfg. Co. 
Pumps, Force Feed 
Lubricators) 

Pumps, Elevator 
Davidson Co., 7. 
McGowan Co.. John H. 


(See 


Pumps, Grease 
Richardson-Phenix Co. 


Pumps, Mine 
Goulds Mfg. Co. 
T. Davidson —?. 
Ingersoll-Rand C 
anistee Iron Works Co. 


a ae Oil 

M. T. Davidson Co. 
Gardner Governor Co. 
McGowan Co., a H 
Nugent & Co., W. 
Richardson-Phenix Go. 


Pumps, Power 

Gardner Governor Co. 
McGowan Co., John H. 
Warren Steam Pump Co. 


Pumps, Ro 
Taber Pump 


Pumps, Steam 

Buffalo Forge Co. 

Davidson Co., M. T. 

Gardner Governor Co. 

Kerr Turbine Co. 

McGowan Co., The John H. 

Terry Steam Turbine Co. 

Warren Steam p Co. 

= Condenser & Engr. 
0. 


Pumps, Turbine 
Allis-Chalmers Co. 
Kerr Turbine Co. 
Manistee Iron Works 


Pumps, Vacuum 

Buffalo Forge Co. 

Chicago Pneumatic Tool Co. 
Croll-Reynolds 

Davidson Co... M. T. 
Gardner Governor Co. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Manistee Iron Works Co. 
Warren Steam Pump Co. 
Westinghouse Elec. & Mfg. 


Co 

Wheeler Mfg. Co. 

=" Condenser & Ener. 
0. 


Pumps, Water-Works 
Allis-Chalmers Mfg. Co. 
American Well Works 
Buffalo Forge Co. 

Earle Gear & Machine Co. 
Goulds Mfg. Co. 

Kerr Turbine Co. 
McGowan Co., John H. 
Manistee Iron Works Co. 
Terry Steam Turbine Co. 


Psychrometers, Recording 
Foxboro Co. 


Pyrometers 
Bristol Co. 
The Jos. W. Hays Corp. 


Refrigerating Machinery 

Vilter Mfg. Co. 

Vogt Machine Co.., 
oO. 


Henry 
York Mig 


Regulators, Damper, Draft 
and F; 


an : 
American or Steam Co. 


Cash Co., A. 

Coppus Engr. & Equip. Co. 

Davis Regulator Co.. G. M. 

Defender Automatic 
Regulator Co. 

Hagan Corp. 

Mason Regulator Co. 

Power Turbo Blower Co. 

Ruggles-Klingemann Mfg. Co. 

Warren Webster & Co. 

Wing Mfg. Co., L. J. 


Regulators, Feed Water (See 
Feed Water Regulators) 


Regulators, Gas 
Hagan Corp. 
Mason Regulator Co 


Regulators, Pressure 
Cash Co.. A. W. 
Chaplin-Fulton Mfg. Co. 
Crane Co. 

Davis Regulator Co., G. M. 
Elliott Co. 
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Engineer Co., The 

Hagan Corp, 

Mason Roegiatos Co. 

Squires & Co. E. 

Strong. Carlisie % Hammona 


Watson & McDaniel Co. 


peatet, Pump 

Cash A. W. 

Chaplin- Fulton Mfg. &. 
Davis Regulator Co., G. M. 
Edward Valve & Mig. Co. 
Hagan Corp. 

Mason a, Bauibm Co. 
——. pulpment Co. 
Squires & 
Stong, Gariisie. & Hammon 


Resulaters, Stoker 
Cash Co., A. W. 
Hagan Corp. 

Mason Regulator Co. 


Regulators, Tem 
Bristol Co. ene 


Foxboro Co. 
Hagan Corp. 
Powers Regulator Co. 
Sarco Company, Inc. 


Regulators, Vacuum 
Mason Regulator Co. 


Revolution Counters 
Ashton Valve Co. 


Rheostats 
Westinghouse Elec. & Mfg. 
0. 


Rock Drills 


Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Rope 
American Mfg. Co. 
Schieren Co., ‘Gnas. A. 


Rope Dressing 
Cling Surface Co. 


Rope Transmission 
American Mfg. Co. 
American Steel & Wire Co. 
Hunt Co., C. W. 


Rubber Goods 
Pioneer Rubber Mills 
Quaker City Rubber Co. 


Scale Removers 

Chesterton Co., A. W. 
Lagonda Mfg. a 

Pierce Co., 

Robertson & Sens. James L. 
Roto he 
Yarnall-Waring Co. 


Screens, Shaking and Re- 
Volv 


Jeffrey Mie. Co. 


Second-Hand Equipment 
(See Searchlight Section) 


Separators, Ammonia 

Elliott Co. 

Strong, Carlisle & Ham- 
mond Co. 

York Mfg. Co. 


Separators, Oil 
American District Steam Co. 
Crane Co. 
Direct Separator Co. 
Elliott Co. 
Griscom-Russell Co. 
H. Ss. B, W. me Corp. 
Hoppes Mfg. Co. 
Strong, vartigte & Ham- 
mond Co., T 
Warren Webster ‘& Co. 
Separators, Steam 
American District Steam Co. 
Crane Co. 
Direct Separator Co. 
Elliott Co. 
Griscom-Russell Co. 
S. B. W. Cochrane Corp. 
Hoppes Mfg. Co 
Nicholson & Co.. W. H. 
Patterson-Kelley Co. 
Strong, Carlisle & Hammond 


‘o., The 
Warren Webster & Co. 


en Co. 


Sightfeeds 
Richardson-Phenix Ce. 


Silencers, Exhaust 
Maxim Silencer Co. 
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HEN an_ industrial concern 
requires steam for heating, 
| power can be produced as a 
by-product at very low cost. In some 
plants the fuel cost is less than one- 
quarter that of the most efficient 


There is no mystery behind these 
statements. They are based on sound 
engineering practice and have been 
proved in numerous installations 
throughout the country. 


EB 





central station. 


The extent of the saving depends upon 
the relative amounts of heat and power 
required. 


Give us the figures on your heat and 
power requirements and let us show 
you the results you can obtain in your 
plant by the use of— 
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® Offices in Principal Cities 
in U.S.A. also in Important 
Industrial Foreign Countries 









Terry Sq. Hartford.Conn.USA. 
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Skylights 
Burt Mfg. Co. 


Soot Cleaners (See Blowers 
Soot) 


Scot Scrapers 
Pierce Co., Wm. B. 


Spray Nozzles (tee Cooling 
Plants and Ponds 


Springs 
American Steel & Wire Co. 


Stacks 

Heine Boiler Go. 

Keeler Co. 

Morrin , R Boiler Co. 


Steam Eliminators 
igheteen & Co.. W. H. 


Steam Traps (See Traps) 


Steam Turbines (See Tur 
hines) 


Steam Turbine Electric 
Generating Sets 
Kerr Turbine Co. 


Steel Plate Work 
Heine Boiler Co. 


Stehevs, Chain and Traveling 
rate 


qubaeeh & Wilcox Co. 
4 James A., Foundry 


Combustion Engineering 
Corp. 

Green Engineering Co 

Illinois Stoker Co. 

Westinghouse Elec. & Mfc. 
‘0. 


Stokers, Hand Operated 
Cokal “Stoker Corporation 


McClave-Brooks Go. 
> “we Grate & Supply 
0. 


Stokers, Overfeed, Front In- 
clined and “V” Types 

Automatic Furnace Co. 

a ay 5 M4 

Murphy Iron orks 

Westinghouse Elec. & Mfg. 
Co. 


Stokers, Underfeed, Multiple 
Retort 

Sanford Riley Stoker Co. 

ayy rate ok Stoker Co. of 
Ameri 

Westinghouse Elec. & Mfg. 


Stokers, Underfeed, Single 
» 
Combustion Engineering 


‘orp. 

Roach Stoker Co. 

Underfeed Stoker Co. of 
America 


Strainers, Oil 

Elliott Co. 

Mason Regulator Co. 
Richardson-Phenix Co. 


Strainers, Pump Suction 
Elliott Co. 
Warren Webster & Co. 


Strainers, Water 
Badger & Sons Co., E. B. 
Biliott Co. 


Manning Maxwell & Moore, Traps, Variable Pressure 
Davis Regulator Co., G. M 


ms Regulator Co. 


Superheaters 

Babcock & Wilcox Co., The 
Heine Boiler Co. 

Power Specialty Co. 
Superheater Co. 


Switchboards 
Wymeneue Elec. & Mfg. 
0. 


Switches, Electric 
Westinghouse Elec. & Mfg 


rachometers 
Biddle, James G 
Lebanon Boiler Works 


fank and Grate Work 
2etty & Co. J. K. 
Union Iron Works 


Gonveyors Corp, of America 
Green Engr. Co. 

Lebanon .Boiler Works 
Newburgh ay 1 same Wks. 


Union Iron’ Works 
Whitlock Coil Pipe Co. 


Tape 
Wyiinchouss Elec. & Mfg. 
0. 


Bristol Co., The 

Hays Corp., The Jos. W. / 

Thermometers, Flue Gas 
i Co. 

Thermometers, Recording 

American omg Gauge & 


Bailey Meter Co. 
Brown Instrument Co. 


Bristol Co., The 


lc 

Chicago Pneumatic Tool Co 
Transformers and Converters 
— Elec. 
‘0. 


Transmission Machinery | 
Power Transmission 


Track Work, Narrow Gauge 
— Car & Construction 
0. 


jo . a a Co., G. M. 


Traps, Non-Return 
Davis Regulator Co., G M. 


Traps, paietee 


c. Co. 
e & Hammond 
Co., ‘The 
Templeton Mfg. Co. 
American peoem Gauge 
Co. 
Davis Regulator Co., G. M. 
Direct Separator Co. 
Golden-Anderson Valve Spec. 
Morehead Mfg. Co. 
Nicholson & Co., W. H. 
Reliance Gauge Column Co. 
Sarco Company, Ine. 
Cc. E. 
Strong, Carlisle & Hammona 


Co. 
Watson & McDaniel Co. 
Warren Webster & y 


8, cuum 
8 Regulstor Co., G. M. 
Co. 
Sarco Geena. Ine 
ones. _— & Hammond 
T 


Templeton Mfg. Co. 
Warren Webster & Co. 
Wright-Austin Co. 


Brown Hoisting Machinery 


0. 
Conveyors Corp. of America 


Parkesburg Iron Co. 


Parkesburg Iron Co. 


(See Soot Blowers) 


Lagonda Mfg. Co. 


of A 
eas Sa an Ener. 


Turbines, Steam 
Allis-Chalmers Mfg. Co. 
Coppus Eng. & Equip. Co. 
Green Fuel Economizer Co. 
Kerr Turbine Co. — ; 
Moore Steam Turbine Corp. 
Power Turbo Blower Co. 
Terry Steam Turbine Co. 
Westinghouse Elec. & Mfg. 


Wing Mfg. Co., L. J. 


Turbines, Water 
Allis-Chalmers Mfg. Co. 


Unions and Union Fittings 

Crane Co. 

Dart Mfg. Co., E. H. 

Jefferson Union le 

Lunkenheimer > 
alworth Mfg. Co. 


Valve Disc 
Goetze . —y & Pkg. Co. 
Jenkins Bro 
Protected Seat Valve Co. 


Valve Washer nw 
Schieren Co., 


Valeo Adjustable Chronom- 
Ruggles-Klingeman Mfg. Co. 


Valves, age 
Cash Co., w. 
York Mfg. Go. 


Valves, Augie 
Protected Seat Valve Co. 
Richardson Phenix Co. 


Valves, Automatic Cutoff 
Cash Co., A. 

Davis Regulator Co., G. M. 
Edward Valve & Mfg. Co. 
— Anderson Valve Spec. 


Lagonda Mfg. Co. 

Nelson Valve Co 

Protected Seat yy Oe. 

Strong, Carlis & am- 
mond Co. 


Valves, Back Pressure 
0 District Steam Co. 
Cash Co., A. 

Davis Regulator Co., G. M. 
H. 8S. . Cochrane Corp. 
} A ma 


Protected Seat Valve Co. 


Valves, Balanced 

Cash Co., A. W. 

Davis Regulator Co., G. M. 
Mason Regulator Co. 
Protected Seat Valve Co. 


Valves, Blowoff 

Crane Co. 

siverd Valve & Mfg. Co. 

Elliott Co. 

Jenkins Bros. 

Lunkenheimer Co. 

Manning Maxwell & Moore, 
Ine. 

Nelson Valve a 

Powell Co.. 

Protected Seat Valve Co. 

Richardson-Phenix Co. 

Yarnall-Waring Co. 


Valves, Brass and Iron Body 
Nelson Valve Co 
—e Piping & Equipt. 


Protected Seat Valve Co. 
Walworth Mfg. Co. 


Valves, Bypass 

Davis haeulater Co., G. M. 
Jenkins Bros. 
Lunkenheimer Co. 

Mason om tangy Co. 
Nelson Valve 

Protected Seat Valve Co. 


Valves, Check 

Crane Co. 

Davis Regulator Co. 
Edward Valve & Mfg.. Co. 
— Anderson Valve Spec. 


Greene, Tweed & Co. 

Jenkins Bros. 

a ee Maxwell & Moore, 
ne. 

Nelson Valve Co. 

Protected Seat Vaive Cu 

Richardson-Phenix Co. 

Lunkenheimer Co. 

Pratt Cady Co., Inc. 

Cone. Carliste & Hammond 
o. 


Valves, Coal Bin 


Conveyors Coup. of America 
Green Engr ° 


Jeffery Mfg. Co 
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Valves, Electrically Operated 
Davis Regulator Co.. G. M. 
Golden-Anderson Valve Spec. 


Mason Regulator Co. 
Nelson Valve Co. 


Valves, wy 2 Relief 

Cash Co., 

Crane Co. 

? pequlater Co., G. M. 
W. Cochrane Corp. 

sented Bros 


Protected Seat Valve Co. 
Wheeler Mfg. Co., H. 


Valves, 


Davis 1 ierulator Co., G. M. 
Elliott 


. + a Valve Spec. 
Mason Regulator Co. 


Valves, Gate 

Crane . 

Greene, Tweed & Co. 
J ros. 
Lunkenheimer Co. 
scleon Valve Co. 


w Bedford Valve Mfg. Co. 
Pittsburgh Piping & Equipt. 


Co. 

Powell Co., Wm 

Pratt & Cady Co. 
Protected Seat Valve Co. 





Valves, Globe and Angle 
ane Co. 

Edward Valve & Mfg. Co. 

Eynon-Evans Corp 

—- Anderson "Valve Spec. 


Jenkine Bros. 
Lunkenheimer Co. 
Manning, Maxwell & Moore, 


Ine. 
Nelson Valye Co 


New ord Valve Mfe. 
Powell Co. 
Pratt & Ca 


dy Co. 
Protected Seat Valve Co. 
Richardson-Phenix Co. 


Valves, Hydraulic 
Crane Co. 
oe Piping & Equipt. 


O 
Protected i By Co. 
Schutte & K gs Co. 
Vogt ebine Co. Henry 
Yarnall-Waring Co. 


Valves, Non-Return Stop 
Davis Regulator Co., G. M. 
— Anderson Valve Spec. 


Jeukine Bros. 

Lagonda Mfg. Co. 

Lunkenheimer Co. 

Nelson Valve Co. 

Protected Seat Valve Co. 

Strong, -_— & Hammond 
e 


Vaives, Pop Safet: 

American Steam ” cause & 
Valve Mfg. Co. 

Cash Co., A. W. 

Crane Co. 


Valves, Pump 

Edward Valve & Mfg. Co. 
Garlock as Co. 
Jenkins 

Protected Seat Valve Co. 
Richardson-Phenix Co.., 


Valves, Radiator 
Warren Webster & Co. 


Valves, Radiator Regulating 
American District Steam Co. 
Warren Webster & Co. 


Valves, Reducing 

aw ae Steam Co. 
Cash Co. w. 

Chaplin- Fulton Mfg. >. 

Davis Regulator Co., G. M. 

Elliott Co. 

Ca aemenen Valve Spec. 
oO. 


Mason Regulator Co. 
Protected Seat Valve Co. 
Squires Co., 

Strong, Carlisle & Hammond 


Co. 
Watson & McDaniel Co. 


Valves, Regrinding 
Lunkenheimer Co. 
Nelson Valve Co. 
Powell Co., Wm. 
Pratt & Cady Co. 
Richardson- Phenix’ Co. 


Valves Regulating 
Cash Co., A. 
Davis Regulator Co.. G@. M 
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Foster Engineering Co. 
— Anderson Valve Spec 


Mason Regulato 
Protected Seat Vaive Co. 
Squires E. 


” '° 


Valves, Relief 

American District Steam Co. 
Ashton — Co. 

Cash Co., A. 
Crane Co. 
Davis Regulator Co., ¢. M. 
Edward Valve & Mf 
Golden-Anderson WiFe3 Spec. 


0. 
Lunkenheimer Co. 
Protected Seat Valve Co. 


Valves, Safety 

Ashton hdr Co. 

Cash Co. w. 

Cae a BS Valve Spec. 
Jenkins Bros. 


Lunkenheimer Co. 
Protected Seat Valve Co. 


Valv Sto; 

Gone” Co. - 

Edward Valve & Mfg. 

ar -Anderson Valves Spec. 


Jenkins Bros. 
Lunkenheimer ao 
Nelson Valve C 

Protected Seat Valve Co. 





Valves, Su heated team 
Cash Co. _ ® 


Davis Rectlating Co., G. M, 
— -Anderson Valve Spec 


Jenkins Bros. 


Lunkenheimer Co. 
= ~tr Maxwell & Moore 
c 


Protected Seat ¥ 

ec at 1 b 
Rich ardson-Phenix Co - 
Vogt Machine Co., Henry 


Valves, Throttle 
Golden-Anderson Valve Spec 


‘0. 

Lunkenheimer Co. 
Manning Maxwell & Moore 
Nelson Valve Co 
Richardson-Phenix C 
Protected Seat ee Co. 


patves, Trip Throttle 
vis Regulator Co., G. 
i Regulator Co. 


Valves, Vacuum 

Mason Regulator Co. 
Protected Seat Valve Co. 
Sarco Co.. In 


ne. 
Warren Webster & Co. 


Ventilators 
Burt Mig. Co 
Coppus sr. & Equip. Co 


Vises 


Toledo Pipe Threadi 
chine Co. = 


‘Water Columns 
— -Anderson Valve Snec. 


Lunkenheimer Co. 
Reliance Gauge Column Co. 


Water Purifying A 
Permutit Co. aes 


wee Softening Apparatus 

8S. B. W. Cochrane Corp. 
taatienh Filter Co. 
Permutit Co 


Scaife & Sons, Wm. B. 


Whistles 
Lunkenheimer Co. 


Wire Cable 


American Mfg. Co. 
American Steel & Wire Co. 


Wire Rope and Fittings 
Am. Steel & Wire Co. 


Wood Borers, Air & E 
Chicago Pneumatic Tool Co 
Wrenches 

Walworth Mfg. Co. 


Wrenches, Nut and Bolt 
Trimont Mfg. Co. 


Wrenches, Pi 
Armstrong M & Oo. 
Trimont Mfg. Co. 
Walworth Mig. Co. 
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Putting Teeth 


Departmental storage of lubricating oil 
is as necessary as oil itself in every 
plant where efficiency of management 
is really efficient. 


Departmental storage of oil places the 
most useful oil at the most convenient 
spot. The results can be written in 
your cost records in terms of better and 
steadier production, a saving in labor 
and time, and a worth-while economy 
in the amount of oil consumed. 


Wayne departmental storage tanks 
offer you a certain way of increasing 
the efficiency of your plant. For in- 
stance, you will find Wayne equipment 
safe enough to permit you to store 


in Efficiency 
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meee er 


needed lubricating oil right in your 
engine room. 

Wayne equipment gives you this gain 
in convenience of location. It also 
affords oil storage in minimum space 
and enables you to measure and record 
accurately the oil used in any depart- 
ment of your plant. 


Wayne Oil Conservation Engineers 
have a wealth of data and experience 
which can be used to your advantage 
in your problem of oil storage. They 
will gladly make a survey of your plant 
and give you their advice without cost 
or obligation. When you write, ask 
for Bulletins 25-P, 35-P and 65-P. 


Wayne Oil Tank & Pump Company, 718 Canal St., Fort Wayne, Ind. 


San Francisco Office: 631-633 Howard Street. 
Canadian Tank & Pump Co., Ltd., Toronto, Ont. 


A National Organization With Sales Offices in Thirty-four American Cities. 


REG US 
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Gasoline and Oil 
Storage Systems 


Heavy Metal 
Storage Tanks 





Oil Filtration 
Systems 





Oil Burning 
Systems Fo 


Furnaces for Metal Melting 
rging and Heat Treating 
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